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(54) NONAQUEOUS ELECTROLYTE AND NONAQUEOUS ELECTRLYTE SECONDARY CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolyte which can restrain expansion of an envelope caused 
by generation of gas when it is preserved in high temperature 
and self-discharge at high temperature, and capable of improving 
charge- discharge cycle property. 

SOLUTION: Nonaqueous solvent included in nonaqueous 
electrolyte contains the fourth component composed of one or 
more kinds of solvent selected from a group of ethylene 
carbonate(EC), propylene carbonate(PC), y-butyrolactone(BL), 
vinylene carbonate, vinylethylene carbonate, ethylene sulfate, 
phenylethylene carbonate, 12-crown-4, and tetraethylene glycol 
dimethyl ether, and when the volume content ratio (vol.%) of EC, 
PC, BL, and the fourth component are made x, y, z, and p 
respectively, the relations 15<x<50, 2<y<35, 30<z<85, and 0<p<5 
are fulfilled. 
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(54) [s^o^sa #*imn&zf#*mmn-Am& 

(57) [KKl] (*jE«) 

U>*— h (EC) ?Ptf h 
(PC) -fc, r-^fP7n> (BD 

* — #*— K tf— ^Xf U>^3— K X^U> 

U-Jl/^T-f K 7i- ;UX^U>^D— K 12- 

^7 h^if u>^»j =i— ;uv> ^;ux 

C, PC, BLR't/WE*4*»a)|l|* ((*»%) 
tl-ftlx. y. p£LfcBU 15<x<50, 2^ 

y <3 5, 3 0iz<85, 0< p ^ 5 ^Tr^-i: £ 
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tfU>*— #*— K r-^^D^^ h V&l/lPlESS 4 

a»a>«*s-tti-f*tx „ y ({*«%) . z 

. p (#«%) tLfcBL llflEx. BlEy, 
Wlffi2&l/lWEpl«*Lf*l1 5Sx<50, 2^y< 
3 5. 3 0^ z < 8 5 . 0< p£ 5 £35*: 

TOESMcjSMH** x*u>£— #*— hi:. ^Pt°U> 

rt»(D«l*S**L-r*Lx ((*«%) . y ((*»%) • z 
({*«%) * p ((*«%) fc.LfcR* fflffix, 1iJEy> 
WE z atfltIB p l**4x**x 1 5 ^ x < 5 0. 2 ^ y ^ 
35. 3 0<z<85, 0<p.^5SjStc-r^<tS*#« 

[if** 3] sMtsa** «rEft**ai=*»s*t4 

TOE3Mc*»l*. xf ^ot°U> 
tf*— y-?=f-u^>? h>t+ t*-U>* — 

tf*-h<t. WBWrtam 5 

«rE3^**»±(*ir»-r*x^u>*-**- h. 

— tf*- h&t/ll9E«5*»a)W^S-t*i-PHx ({*« 
%) . y ((*»%) . z ({*«%) . w ({*«%) . q 
(f*«%) tLfcB, HEX, WEy. IHEz, WEw 
AtfttB q (iftlfH 15^x^50, 2 < y < 3 5 . 
30^z<85, 0 < 5. 0<q^5£iSfc-f 

[H*«4] ^*»«tt. TOE3***«l=*»*4x4 

"«rE**»«l* r xfb>A-#*-hi:, ^Pt°U> 
*,-tf*-h<t % r-^fD^ h>t. t'-u>^j- 
tf*— tf— ;i/Xf L/>*- #*— K x^u>+h 

;U7?T-r K 37 x— Jl/Xf — K. 1 2-<P 

7^>-4Sl/t h^xf p — ;Uv> f^x- 



ttE3f**JK±(*lc«r*x^U>*-#*--h. 

-**-h*tfflrE»5*»a)«i**-«i**tx ((*» 

%) . y (<*»%) . z <{*«%) . w ({*«%). v q 

<{*»%) fcLfcHL »Ex;HEy, flJEz. ffifEw 
atfttE q 1***1*4X1 5SkS 5.0. 2<y^35, 
30^z<85. 0<w^5. 0< q 3 5 ZXtzT^L £ 

[IS** 5] «rE***ttl=*«**i4 

y^oiagtsjwiL* ttrEi^sni*. x*'u>*- 

tf*— K ^Deu>*-#*->, r-^^a^^h 
>RI/exi>>*~ tf*— h«£4K «FE3f*»a±* 
dfcf-f &x^l^>*i — tf*— K ?Pt?L/>*-**- 
K r-^a^^ tfxu>*— #*— ha>W 

^SWf^lx . y ((*«%) > z ((*« 

%) . w ((*«%) £LfcB&. fiJEx. «IEy. WEz 
Rl/luEwl**+L**l1 5|x^50, 2^y^35, 
30<z^85, O. O 5<w^5S»fctCt6S« 

[IB** 6] flLS*«0. .3mmJSlT(7)nK»fc.- WE 

*u ft*i>Mtftt;nE»*SI>l=»lRd4x« l J^^A« 

1WE3M<)8»I** xf h'fc. ^Pt°U> 

mE3f**a±<*^»-r*x>u>*— h. ^p 

t e u>^i— h. r-^079h>»tf»E«4 
rt»0)»«**4x*4xx ((*«%) . y ((*«%) . z 
((*«%) . p fcLfclB.' WEx.-TOEy. 

mEzJttfWEpl**4x*4xi 5^x<50, 2^y ^ 

35, 30< Z ^85, o< P < 5 ^mtz-r^t^m 

[If**7] I?:^*<0. 3mmi^T(7)^^i5:. (5E 
n»«rtlcJR«aF*L4*«»^/ll9E«* 
*u **8«ayi»E**!«|l:**S hi 'J 

int. 

WEIMcSaii. x^u>*— ^Pb D U> 
7t:^— h. t'~;i^xf u>^)— 7f:^— k x^u>^;u 

^T-< h. 7l-iHfl/^- K 12-^7 
0>- h7Xf UV^'J^Hby^ f^X-f 

;uj: y *«»^&a«!*4x« i «S&±<DS«*&fc« 

S4^tm, 

WE3^7KS«±i*l^*r^>x^U>*--7K^-h. 
ifu>*— **— r-?Tn=>? h>ai/ffJES4 
i«»fl)W^S**i*4xx ((*«%•) . y * z 
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. P «*fg%) iLfrBg. HfiEx. HtJEy. 
*i|E z &tfffiE P 1***1**1 1 5^x^50, 2<y< 
3 5, 3 0^z<8 5. 0< p^ 5 ^frf-i^St 

iftE3E7K;t$£i*s x^u hi, ^pt°u> 

|tj!g»^l*l:«t^xf b>*-^^-- h. 
tfu>2j-7tf*— K h>. tfxu>* 

%) . y «*«%■) . z ((*«%) . w ((*«%) . q 
((*«%) iL*:PS. TOEx. lOT2y, ffJE z . 'ffTEw 
Rl/fijE q 1***1**1 15^x^50. 2^y^35. 
30^2^85, O < w< 5 . O < q ^ 5 ^IfctC i 

£tei& t -r 4 3^*««»^*«f&. 

^—tP*— hi. r-^^n^^7 h>i. tf-U>:b — 
*;*— hi. t*-;nf K 

h. ^x—^X^UV*— #*— h v 1 2-/57 

^;u*y fc4#**&S«S*i4 i a»&J:<D»S«> v £fc 
4m5j£tti£it^. 

%) . y . z «*«%) . w . q 

«*«%) iLTcGg. I5Ex. luEy. ffiBz. WIBw 
St/fflie q l***L**L 15^x^50. 2^y<35, 
30<z^85, 0<w<5. 0<q^5filf:t:i: 

[11**1 0] miBIMtttftttl*. *tt^. *L<I* 
y;u«a>»»* *-r 4 C i ^te^if 4Ii*3i 6 - 9 t% 

©WEMRtf fflE*aa>mi=ie« * *u 

l/WESt*m*5«Sy>HkSli'4«ttt*i"** , J ^~ 
*IE#*««ai*. lt**»»tf]WE#**llll=*«* 



IWBiMcSttli. x*u>*— hfc. ^Pt°U> 
— — K 4= ^ r-?fP79 h>i. 

tfU>* — K r'-^05* h>&l/ffiJBf£4 

JSfc»0)«l«t**t*4lx «*»%) . y ((*«%) . z 
((*»%) . p ((*«%) iLfcPSL ItEx, HlBy, 
I5E z aiflUE P l***l**t 15ix<50, 2 ^ y ^ 
3 5. 3 0< 2 < 8 5. 0< pi5£jHf:t-fcS8« 

En»»rtl-«Hft*tL4jEa&tXftai:. ffiErtSSttl* 

cD«rEiEaat/iiEJiaoiHi=E«s*t. 
itoeimcwb«i** **!»aatflBrE#**«i=*ii* 

*l4'J^Ai££^. 

SrE#*»«l** x^Lx>*— hi. ^nt°U> 

a— hi. r-^D^^ h>i. t'-U>*- 
7t?^— h. tf— L/>*- h. xf L/>W 
^T-f h. 7i-il/Xf b>*- h. 1 2—^^ 

;u * ■ y a * » & »« * n 4 1 an ei± o t> u 4 

H5E^*iS«±<*lx»'r4x^u>*-7P^-h. ^p 

t°U>^ — h. r-^^D^^ hV&^HtJE^A 

flc»(D»*S"t4x-fttx . y . z 

«*«%) • p iLfcB. BtJEx. flEy. 

TWE z »tf «FE P 1 5 < x < 5 0. 2 ^ y ^ 

35. 3 0 ^ z < 8 5 . 0< p<5^^tc-rci$teeil 

i tft#*t»»-aia. 

3] S:$3&<0. 3mmJUT(D^SE*ti. 19 
EHK«WI^«tt**t4ia»lXftai. WJEW-SS#rt 

(dwe jEaafei/«rE»a©-iBi=E« s tu. it *«« 
tf«E#*«i»j* s v hi: s -a- 4«te * *-r 4 * u -7 - 

«**r4«»KJii*ll«Ufc#**»Jl-*«/*l- 

«rE#*«»att. »7k*«atX«rE#**«i=*»* 

*i4 , J^ f 5A***^; 

lUEIf xf u^-^-hd:, ^Pt°U> 
rtC*— hi. r-^07n>^, t'xu>^j~ 
hi, IMEISinoK5«»tSt^ 
«rESf**tt*<*l=«"r4xTU>*-**— h. 
eu>*— tB*— r-^fD7^h>, t'xu>^j 

'hRt/TOE* 5 **i**tx 
%) . y ((*«%) . z «**%) . w «*«%) . q 
((*«%) iLfclR. fflEx, iliJEy. flE z . fuEw 
atfWE q 1***1**1 15^x^50. 2<y^35, 
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3 0 ^ z < 8 5 . 0<w^5 v 0<Q£5%ffitz?Zt 

a)«rEjEaai;iBHBfta©iBi=iB«**t. **t«aa 

*ift'J^AJfi£:&*K 

«TE#*ji»tt. x^U^tj — hi. ?PtfU> 

tK*— K t. fcfx ;i,xyu>*— #*— K .x^Lx>i^ 
;^7^fh, 7i-;Hfl/>*- K 12-2 
4&u*-t h^x^ U><7'U a— ;uv> f;ux- 
^;u£yfcftf*^*X«£*vft i aSSJ2Uia>»»^fe>tt 

%) % y (#»%) . z (*»%) . w «**£%) . q 
(*«%) ^Lfc^. WEx. ffiJEy* ItEzvUEw 
Rtf'lWE Q *t 1 5<x<50, 2 < y ^ 3 5 . 

3 0 ^ z < 8 5 . 0 < w< 5 . 0<q<5^^fctCi: 

s»«t-rftSf*««K-*«*o 
EnK»rtf=ftiA**i.ft«a»fc* wiE*a»i::si#s 

*u »**l>»tf«E#**«l=*»SJh.« , J^ , >-^* 
IQEIMt&ttM*. x*iy>*— K :?otfu>*) 

%) s y «*»%) . z «*»%) . w «*«%) £L 
fcKL fllBx. Bffly, TOEzRtflHEwl*-t*t-P*Li 
5^x^50, 2<y<3 5. 30^z<85. O. 0 

5 < w < 5 safct c t «tttt t -r z> 
E5ta»rti=«M***i. "j^^A-r*>**« -auir 

ftjEa&tffia*:* mEttS£«W©ffiEIE«&I/lWEfi 

«ia)PBiicisa$nft-b/<u— ^ d?a< ttMt/^ 
"u—*ic*»s*u #**aatf«rE3f**»ii*»* 

«rE3**»»tt. x*u>*— K ^Pt°L/>^3 

-ht«** «rE3^**a±(*i=«"rft3:^^>*-* 



%) . y «*«%) . z ((**%) * w «*«%) tl 
fcRL TOEx. KBy, TOE z atfWEwtt-tttf *i 1 
5^x<50. 2^y<35. 3 O < z < 8 5 . O. 0 
5 < w S 5 £ iSfc-T - t 

[B*ai7]. J¥£*<0. 3mml2lTO)nS*tt* «I 

ftjEfl&tfMfc. -«rEna»rt(D«rEiEa&i/mEft 
«a>BicE«sn. **»»itfl»E»*»»i=*»d 

— K. r-^P^ h>»jtftr— #* 

-h***. imE#**a±i*i=»"r4xiFu>*— * 
atftfxu:/*— #*— hcDW^s-ttu-rtux 

%) . y ((*«%) . z s w «*«%) tL 

fcBL ffix. ffiEy. «fBi»tfllEwl«*if*ii 
5^x^50, 2<yi3 5, 30^2^85, O. O 

[0 0 0 1] 

[*wa>K-rfta*»»]-**wi*^ **««*&i/3f 

^«5tfe^B8-rft*i(D-eaE>fto 
[0 0 0 2] 

aftStt-CL^ft. CO>m?i!ll*. iEffilwU^^Aa/^U h 
ttlbM (L i Co0 2 ) . ^ai^mrp v M^*4^^^M« 

V— *lz*7LKH*<fflt^t>*LTl^ft. l!5E«»aE<0*« 
t LTI*«ttK. «3taa>#**«3b<fflt^*LTL^ft. 
[0 0 0 3] <W7ll«$BB^4- 1 4 7 6 9»^*IC|*. 

**— hi:x^^>*— #*— r- 

p^^ h ><7)it**«»ja±(*(D i 0-5 oi*«%r*feft 
mwasaiLfc^awa-^maA^EKaFtiT^ft. 

Tt;^— hcos^sajc r-^^p^^>>*a*P"i"ft^ 

[0 0 0 4] LfrLtttffc. »aLfc»W4-14 7 

6 s^aicEU^ttfcs^wasa^fcu^^A-f 
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fc. fa* M < ft d fc l J . fc*lMi« 

^■««a)ef*»«tB<sn*<fc*. s&k* coy 5^ 

[0 0 0 5] 4#HB¥l V-9 7 0 62W*l: 

i*. r-^a54f hXDhb^i o o(*»%-t?fc&ig 

ttlrjfc^TMb'J^A (L i BF4) t 

[0 0 0 6] **ft¥*1B6 7E*#B9IM* 

(¥fi£l 2*3^2 8 0^) CD2 3MICI4. X^U> 
r-^P^^>>***ttlf 2 : 3 1= 

BF4*fcl4L i PF6$*#L*=««?S£* »St&7 <? 

>*y-7--*«*^«e**iTi^*. 

[0007] Lft*Lttft<&* r-^P^ bxottm 

A<1 0 0(*W%t?fc4»«(CL i BF4S»«S-frfc3f 
TKmPiSt. hi: r-^fo?^ h 

>£<*.8UtT?2 : 3 izte* «fc »&*tfc»tt 
lxm8?H*&£ LTLiB F4*fcl*L. i P F6£»»Lfc: 

tt*ffiizy^^Aftas*<*Tajufcy. »*iMi»a*B 
(D-r >e—y #y . -ftiia>*ttt«ss*AM£T 

L . . StMtf-f * ;u«tt o>«T *»< . 

[0 0 0 8] 
[00 0 9] 

14, x^b>*-7tf*— h<h. ?nt?b>*-#*-h 

tfu>* — h. r-^0 7^h>&tfil!lE 
m4/dc^ v CDSiJ^^^tL^x ({*«%) . y ((*« 
%) . z ({*»%) . p <^ LfcES. WEx, 

huie y , me z ay«e p i***v* # ft 15^x^50. 



2i y<35 v 30<z^85, 0 < p ^ 5 SaSfcT Z. 

[ooio] ««qni=ff«*2a>#**lfflttt. *** 

«#*«»«l=*5-l^T. fSEIMcSBSM*. x*u>*"— 
t'UVrt— h r-^^°^ 
£ h>£\ k-l/>*- #*— K t'-JHf U>^]~ 

— *R*— K 1 2-^70>"4Mf h^X^U>2* 

y =i— yuv^^yux— y &SK£*i& i 
K r~^^D^^h >XtfttElB 4 j«»(Dtt < & 

%) „ p ((*»%) t L/cPSL TWlEx. Huffiy. fltJlEz 
Sl/ffiE P tt-tJx-f *l 1 5 < x ^ 5 0. 2<y^35, 

3 o < z < 8 5. o< P <5%mzi-zt£tmt?z> 

[ooi i ] *%B8\zm&M i Rt/S2(7>*7KS«M»= 
J31*T\ MEx. TOEy. IWEz&lrt&Bpl*. **t-F_ 
*U 15<x<50. 2<y^3 0. 3 5^zi85, 
0<p<5jlfctCi:A<»*L<, *y»*LlMBB 
I* 201x^50, 2 ^ y ^ 2 5 . 3 5 S z S 7 5 * 0 
<p<4T\ $bllMtLl^itt20^x<40, 2 
Syi20, 55^z<75, 0<p^3t'^ e 

[0 0 1 2] **WI-S6«3(D2M<««Stl4. If**- 

mt. «rE3t*»ai=»»**L*y5 t ^Attt**«r. 

-S*7K««KI=fct^T^ WJEI**SJ*I4* x^u>2» — 
hi:. tTU>*— h£. 

»tm, wrEjf*»»±»i=«r*x^u>*-3i« 
exu>*— h&i;«rE*5ja»<D»i*s* 

^^'tix ((*»%) . y ((*.»%) . z ((*«%) . w 
. q «tLtr»8. Plffix, S9Ey. 

WEz. HEwaitttBqtt**l**H 5^x^5 0. 
2<y<3 5, 3 0^2^85, 0 < w ^ 5 . 0 < q ^ 

[0 0 13] **WI = «4*4(D#*««RI* V 3^** 

TOEffTKsa^swsshft^y^^Aiitsjifli-r 

-5>3f*««KI=fct^r. «rESf**«l** x^u>^i- 
ht\ ^p ei/>*-#*- hi, r-^D7 

— Ttf*— h. lfb>W7-f 7i-iHfb> 
^ — ft*— K 12-^ r )>-4Mf h7Xfb> 

yy f^x-tJUci: y tei»^&i8«S*i* 

»«^*ic*fr-&x^ u>*>— h, ^□t c u->^ 

h&tf15E*5fiK»(DW^*-t4x-Fnx . y 
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({*«%) . z ((*»%) • w «*«%) . q (ttflt 
%) i LfcB, bUIBx. miEy. BEz, ffiEw&tfW 
IE q 1***1**1 1 5 ^ x < 5 0 . 2 < y g 3 5 . 30^ 
z^85, 0<w^5. 0 < q ^ 5 £35fc"f^ t 

[0 0 1 4] **^|C«4m3&l/«4(D3f*««K^ 
fcl>T. ffiJSx. ffiEy. ffJEz. SfEwiRtfflrEq 
I*. **L**U 1 5 ^ x < 5 0 . 2 £ y £ 3 0 . 3 5^ 
z < 8 5 . 0 < 5 . 0<q^5*JSfc-rCi:*<»^ 
L < „ £ y»* LI^IEHI* 2 0^ x < 5 O. 2 ^ y ^ 2 
5. 35^z^75 t 0<w^3. 0<q^4T\ £ & 
l:M^ Ll^Ili 20^x<40, 2<y<20, 55 
< z ^ 7 5 . O < 2 . 0 < q ^ 3 Vfo&c 

[0 0 15] **WlCfl6-6K5CD#7K.«»Mli. #*» 

l . meiMtSMti*. .x*u>*-**— k ^at°u 

1 5 < x < 5 O. 2 < y ^ 3 5 . 3 0^z^85 s O. 

0 5Sw^5$»fct^i:S««itSta)T?fc«o 

[0 0 16] *«wi=««*5a>#*««Hlicj3i^T 
i*. iuibx. msBy. ffiisz.st/itriswi*. **i*4v 

1 5^x^50, 2<y^30. 3 5 ^ z ^ 8 5 . O. 
O 5<w^5^3lf--rc:i:3b<»^L<. <ky»*L^8 
ili20<x^50, 2 ^ y < 2 5 . 3 5^z<7 5. 
O. 1 ^ w< 3 Tr. $ LL>$cKI£. 2 0'SxS 
4 O . 3^y^20, 55^z^7 5 . 0. 2 S w ^ 2 
T* £> £ o 

[O O 1 7] *S6WI:HS4« 1 
I*. J*£*<0. 3mmiaT^g^^ fl&ErtSSttrtl- 

*h*«**i KiEta8i;s»iJh. sm<*« 

x*U>*— ^otT^*— 

tflWB«4*»fl)Mtt*i*iix ({*«%) . y ((* 
»%) . z (#*%) . p ((*«%) fcLfcKL buIB 
x . MBy. mllS z atttUB p I4**i**i 1 5 < x < 5 
O. 2 ^ y ^ 3 5. 3 0|z<85, O < p ^ 5 Zffitz 

[0 0 1 8] **WIZflk*JK2©**«*Jt^*«» 
|* r J?$*<0. 3mm»T©ft«ttA:. WErtBttrtK 
*tt**t-&««»fc, «rB««W=:«***u IMcSJg 
*tflllE***»l=iMS *i 4 'J O Att **t;tt*« 



tKSMSI*; ifU>*-**-ht, ^Ptf — 
*-h<t. r-:?f p^£ h><t. tfxu>*— #*— 
K tfx^x^L^a — K x^u>i^;u^T-r 

K 7i3lfl/>*- K i 2 

fFESt**a±f*i-»-r*x^i>>*— ^ 

atfttE»4Kt»a>ll#**<H ? *ix «*«%) . y 

.((*«%) . z «*«%) . P ((*«%) tufcw. m 

E x ... «rE y . WE z fttfltE p I* **i**u 1 5 ^ x ^ 
50. 2^y^35. 3 0 ^ z < 8 5 . 0<pg5Sa 

[ooi9] ^ffiizff«]R3a>j^*illtn»«% 
iixtt**L*iE«&T/ftat. «rEn«»rt©nEjE«a 

l/HEm«0>ra(cS2S*n. tflBEIf** 

if**«ai*. ff**»atf«rE#*»«n=»«i**i* 

— ht. ^pfcfu>*— #*— hi. r-^p^^h 

«5EJSina)*4rt»i:**^ «rE#**«i*i» 

|r^^>X^U>*— h. 3^P tf #*— 

K r-^fP7^ h>&I/«rE«'4^»(DM*t-t*L 
f^lx ({*«%) . y ((*»%) . z «*»%) . p 
((*«%) irLfc^. bUE x . SlEy WEz^l/ffJE 
p l*^tL-?tL 1 5 < x ^ 5 0 2<y<35. 3 0 < z 
<8 5, OKpZS&mz-ttt&ft&ft&KDVto 

[0020] **wic«4»40)**m«K^*«a 

li,'BSA<0.. 3mml51T(Dn56»i:. «TE»K«rtl= 

■«Mii*i^jE9iLxfMt. mEn«*rrta)«9EiEaa 
«WJEft«a>p B iirE«*tL. **««i»atfWrE**« 

w»iifcftjMiLfc#*«iim=*«»i-a3i^r, kte 
s^*««ai*. ft*»«atf«E#**«i=*flii**L* 

t-l/>»-#*- bfx;ux^!>>*— 

^— K 1 2-^7^>-4&I/fh7lf U>^'J3 

JSt±0)*tt^t)«:6*4a»i:*d^ MrE**SIK± 
i*|c^-r-S)X^u>*— h. ^Dk'i/^- 

— h. r-?fD^ h>a««IE*4rti»CDliJ*** 
*i**:hx «*«%) , y (*»%) . z •({*«%) . p 

«*«%) tLt:^ MTEx % luEy. flEz&l/flE 
pl^Wtll 5^x<50, 2 ^ y ^ 3 5. 3 0^z 
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^85, 0<pS56«fct-ife»«i:t6ta)'Cfft 

[00 2 1] *5MBK«4Si 1 4©**l»«-» 
manztel^T* TOEx. TOEy. TOEz&tfTOE P l4. 
■tft-ftU 1 5^x^50.- 2^y<30. 3 5 ^ z ^ 
8 5. 0<pS5«lfetuti<ff*L<, *y»*L 
l^HI4 20^x<50, 2^y<2 5, 3 5 ^ z ^ 7 
5. 0<p<4T*. $blcS£Ll^Hl42 0<x<4 
0. 2^y^2 0, 5 5^2^75, 0<p^3T?£> 
I). 

[0 0 2 2] **WJCi»*K5 0)*7K«»K-^fl?lfe 
14. ff£*<0. 3mmWTO^i:, TOErtSSttWi:: 

toe««»ic«i*$*u 
»»fc*ji«Lfc**«*it-*«ai=»t^T, toe* 

*-hfc. r-^D7^h>t, £=.u>*— 

h£. WEiartC!>m5jMM:***K «TE#*»«*(* 
iC^f^X^LxV*— tR*— h. ZfU t°U>2l — 
K r -^fD7n>, tf— U>*J — h&t/TO 
E*5J«»©«l****l-f*tx' {»«%) . y (ttW 
%) . z ((*«%) . w «*»%) . q <*«%) tL 
TOEx. TOEy. WEz, TOEw&tfTOEql** 
15<x<50, 2^y<35, 30^2^8 

5. 0<wS5, ■o<qS5*afcntt««m 

[0O2 3] *«^lC«**6(D*7K««K-*«a!l 
14. H^tfO. 3mmkLT(D*V^£f £. TOE*HS**I*I= 
JRtt**t«««»t. TOE»«8M-»ft**u 
&tfTOE#7K^&I^S£*i.6yf b 
(*Jti:tJHiLfc#*«lllK— *««l.= J3t^T. TOE* 

h£. r-^fD7^h>^ t*— #*— 
hi:, tfx;ux^u>2>— h. x^u>-»;u^t 

^h, 7i-;UXf #*— K 12-^70> 

WE3M<*«£ttKM-r*x*u>*- 

>. t'-u>*— w*— hat/i»E)ii5*#a)Wftt* 

*l* # *lx ((*«%) . y «*«%) . z '((*«%) . w 
({*«%) . q «*«%) tLfcB. TOEx. MCy, 

TOEz. KrEwai/mrEqii-ttt-fin 5^x^50. 

2<y<3 5, 3 0^2^85, 0<w^5. 0 < q ^ 

[0 0 2 4] *«Wlc«4S7(D^*tlBM-*i?6 
14. J1£A<0. 3mm]5TF<D*1'3$tt£. .TOErtSM*«l= 

tt«**L«jE«&tf»ai:- iWEWSSE*rrta)wrEjEtfa 
i/«rE*a©iB^E«**i. #f*««aaixmE»*« 



WJllit*Jl«Lfc»*«»ll-*it»l=*5L^T. TOE 

#*«»ai*. »E***J(ii-5iiw * ^ ^ 

y^A$g£#«*. toe**?s»i4. x*u>*-#* 
-h£. e h£. r-Vfp^n 

t*xu>*-7P^- hi:. TOEING)* 5 J*#i 
h. 7a tfLy>*>— #*— K r-^n^h>. t* 

- u hatfWE*5ja»(7)ii«***t-f*i 

x «**%) . y ({*«%) . Z ((*«%) . w (#« 
%) . q «*«%) £Lfc8K. TOEx. TOEy. TOE 
z . TOE If TOE q I4^tt-f *l 1 5 < x ^ 5 0 . 2 ^ 
y^3 5, 3 0 < z < 8 5 . 0 < 5. 0<q^5f 
9Sfc-T-i:S»«i:-r4t<D-T*fc6o 
[0 0 2 5] ■**MI=«6*8<Z)|f7K««K-*«/ 5 ft 
14. ff£7><0. 3mmiaT<Z>*1^#£. TOE*VS**l*9l~ 
JR*ftS*t«jE«&i;fiai:. TOE*H*«rta>WE]E«a- 
T/TOEft«OBBI=iB«**t. **««a*tflWE#*«" 

jBKHt«*«Lfc^7K«»Jl-*«?6l^fc^T. TOE 
**»«&t/TOES^**»l=*»*n*' 
Uf>i*«St^ TOE*tK»«I4. x^U>2>— tf* 

— h£. 7a tf u>*— tf*— h<t. r-?f°7^h 
>£. f-L/>*-t^-ht, if-jux^uv*— 
*— h. x^u>-9*;u^r-< h. ?x — ;nf L/>*- 

tf* — h. 12-^7^>-4Wf h7lfL/>^J 

a— ;uv> ^;ux— y tt«>8^&a«S*iS i ft 
HW±©»tt**&tt 4*5 TOE»**« 

£(*IC#T*X^U>*— h. 7o t?U>*-tf 
*— h. r-^a 7 ^h>, t*— tR^— h& 

tfTOE*5Jjl»a>tl*t**t-€ r ttx «*»%) . y «* 

IS%) . z ({*«%) . w (<*«%) . q (#«%) <t 

Ltcl^. TOEx . TOE y . TOE z . TOEw&l/TOEql* 
f^lfHl 5^x<50, 2^y<35. 3 0 < z ^ 8 
5. 0 < w ^ 5 . O < q ^ 5 £mz? ^ t Zttm Z> 

T. TOEx. TOEy. TOEz. TOE w SI/TOE q 14. * 
tl-FtL. 1 5 < x ^ 5 0 . 2<y<30. 3 5 < z ^ 8 
5. 0<w<5. 0<qS56afct:t/l<ff*L<,' 
cfcy$T^LL^$GSI4 2 0< x^5 0. 2^yi25, 3 
5^z<75. 0<w<3. 0<q^4T. ^ ^>I^M^ 
Ll^i5SI4.2 O < x < 4 0 . 2^y^20. 5 5^zi 
7 5. 0<w^2. 0<q^3t?fe4o 

[0026] *§£B8\z{&&n9<D$E7kmmn-&n.& 

14. Jl£tfO. 3mmliJLTO^^«i:. TOE^^^I^I^ 
iftft«J**i4«a»fc, TOE««BK«*t**u l^7K>i^ 

atfTOE#**iiii-*iis*t*u ; ? t '5A*t*t;#*« 

«Kt«JlfllLfcj^**«K-*«*^fet^T, TOE* 
7KS^I4. x^U>*— h. ?Dei/>*-**" 
-h. r-^D^ h>atftf-U>*— h* 

«FE**»«±*ic»-r4x^u>*-**— 
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ttBfl 2 0 O 2 - 1 5 7 7 1 



tr- KoatjftiftLx «*«%) 

y z ((*»%) * w ((*»%) fcLfcKK 

HiJfix. '«Ey, ttfiz;&tfinBwl***L**Ll 5^ x 
<50 4 2^y^35, 30^z^8 5, 0. 05^w 

^ 5 5 iSt=f c t t f * 4, x* fc 5 o 
[0 0 2 7] *3tmzfa&% i 0<D^7Ka»K— XVtt 
|± % ttttfiO. 3mmlUT<7>*1*5£**<b. SiJfirtSWWI- 

$*i&-fe/<U-$£. 'J>fc < t ^ItJlB-tr/^U— $lc^;S 
S*u J^JgftaifWEff^lKlsWWSttftUT^A 

ft*«Lfc**«*Hl— 
jfeirfciNT. h9E*7K»«I*- x*U>*— **— -K 

^p^^ h>&l/t-l/^- ha>IU^£**i* 
tlx (*«%) . y (»«%) . z ((*«%) s w ({* 
W%) <hLfc^ b9Ex. ttEy,. WEz&tfWEwli 
ftlftll5<x^50, 2 ^ y ^ 3 5 . 3 O S z < 8 
5. O. 0 5 < 5 ^af:t - i: S?#9tt § 

[0 0 2 8] 1 

jftttstu y^A-f * tta3*r*iE«ai;ft 

WEnK»rt<DmEiE«&t/WlEft«<OiaicEfli: 

**u 3MK«a&t/mE*7K».aic*«*H* , j^^A 

&mfi?Jf If £JI<i£ Lfc#*««Kx*«* 

K tr h* r 

p^£ h>Wt-l/>*- h<B»****i**L 
x ((*»%) . y .((*«%) . 2 ((*«%) . w 
%) tlfcB, fJEx. mgy, iBEz&tfWfEwlif 

*L**11 5|x<50, 2<y<3 5. 3 0 < z ^ 8 
5. 0. 0 5^w<5^f:t:<l:J^tti)ta)t 

[0 0 2 9] **Wi:«SS9~S 1 1 

*«an=*5L^r. infix, mrfiy. fflEz&i/BEw 

14, **l**U 1 5 < x S 5 0 . 2^y^3 0, 3 5^ 
z^8 5, 0. 0 5<wg5jif:t:i:^f L<, 
cfc U»* Ll^BHI*2 O^ x < 5 O. 2^y^2 5. 3 
5<z^75, O. l^w^3t, S fbl-S^Ll^BB 
I*, 20<x^40, 3 ^ y ^ 2 O . 55<z<75, 
0. 2^w^2T'£>£o 

[0 0 3 0] *»»jl:H3fc&* 1 1 1 <D3**«*JlX 



[003 1 ] *fc. *S£WI:i«5S 1 ~S 1 1 
[0 0 3 2] 

JR**ti«««»i:* 1WIE««»l=*»S*i. 3Mt&& 
a««rE3f**»l-*»S*t4'j'^^A*ft*C3f** 

[O0 3 3] ffifilMtSttlrli*. UlTI=l!lWr 
-6 (A) ~ (O <D?%4>l*7*LftMtfttJfl3*i&. 

[0 0 3 4] (A) **SttA 

hi: < r-^n^* h>fc* t'-b^ 
— K tf-;uxfu>^- K x^u>^ 

;U^T-f K 7i-JHfb>A- >. 12-? 
*JS4rt»i:***K ffiE3f7K*a±f*l-»-r*x^u- 

h>&tf«iEK4-a»a)»ft«*ti-p*ix ({*« 

%) . y «*»%) . 2 ((*«%) . P (t*«%) tL 
fc»* JtUEx. TOEy. HE2*tfllEpJ«*iffci 
5^x^50, 2^y^35, 3 O < z < 8 5 . O < p 

[0 0 3 5] (B) ^TKit^B 

*— h*#^ mE3f*»a±i*i^»-r4xTu>*— 
>ax;f-u>*— hflonfts-tti-ftix «*« 

%) \ y ((*«%) . z (*«%) . w «*»%) t L 
fcB. luEx, HJfiy. mfii&I/WEw 1***1**11 
5Sx<5 0, 2^y^3 5, 3 0^ z < 8 5. 0. O 

[0 0 3 6] (C)"#**ttC 
. C(D3^*»ttCI4. X^U>*— h t. ^Pt°U 

— ht. t-;i/XfL/>*- h. x^ui> 

W7yf K 7i-;Uf h. 12- 

-^;u«t y^-2>»*^s«$*L^ i aaui±.a>»j«^& 
tt6*5flt»tt^. jnrE***«*i*i=»-r4x^ 

p^hx **-hatf«rEiii5*»© 

W«**tL*tix . y «*«%) . z "(»W 

%) . w «*«%) . q «*»%) fcLfcte; mrfix. 
itEy. mrfiz. mfiwaz/mrfiq i4**i**n s^x 

^50, 2<y^3 5. 3 0<z<85. 0 < 5 . 
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[0 0 3 7] mE#**«KI=ttJ .att*fcl*^U«0) 
[0 0 3 8] flfEIMcWKJtl** &T<0 (I) 

- civ) icBHB-r«»tt-cm«s*L4. 

[0 0 3 9] ( I ) MLfc**»«A-C©5%Ol> 
[004 0] (II) MaLfc#*8«A-C(D5%W 

[00 4 1] (III) «2Lfc**i8»A-Cfl)5*»0 

$ ^ o 

[0 0 4 2] (IV) fiI&Lf::SM<»«A~C(D5*>aH\ 

X!*Jl.aizJ6*L\ CttjEfiaafcllz-fe/tL/--* £:f>£ 
t ici: y y;utt#*m»K t«M»r 

[0 0 4 3] WEy;Hb«fc LTI*. tK'JT^ 
yp-MJ;u (pan) Ki^t'^. 

[0 0 4 4] *«WI-3^3^*— 

(i) J3*tf#*«*K— 

(id ) £Btgrr*. 

[0 0 4 5] 1. gM<««H— *«« < I ) 
CICBgMcBftIK— J¥£#0. 3mmiaT0)rt 

[0 0 4 6] niEmask JE«. ■» 

[0047] i ) sat* 

c(7)m^i$T*ii. je«. naatf-b/^u-***— f*<b* 
jh,Ti^c£A<»*Li*. *****«a»tt. cj^-i*. ia 

[0 04 8] ( i ) iEa&tf»at*owiii-b/^u-*- 
6*a*i*-Ta3F»«i-*ii^*3Ei^ v iEaai/*as* 
coPBiir-fe/^u— s^tt*-B-x»e#«i^j«iHiLfca. 



ai/»ai^*4x*is»as»WHb*ii-rEa* *aa 

[0 0 4 9] ffijE;taS&fiRf&ii, (i^ttlfcSWJSttKttlA 

[0 0 5 0] JiDl»fiK^Sf75»Hftl*. K££^*;&£ 
#1^, fc6iMi«ESffl»iw-r*::£A<a*Li*. 

[00 5 1 ] jafl^l*. :?U*J&ff^ fc-SlMififc- 

[O O 5 2] nEttKJ&KOaaii. 4 0~12 0°C(D 

mmftiz-f&zttftt&^i^o *y»*Lt*«sBi*» 6 

0-10 0°Ct'fe^o 

[o o 5.3] 'HrettinA^a)A»Ei^ o. 01-20 

k g/cm2(7>ie®l*lcr&C£jb<M£LL\, 

[0 0 5 4] (ii) TE&RlSn&Z^Offiiziz/Sls-Z 

(DWllc-b/^U— * *^fi*#T»»#«l^«lalLfca. 
S*f6jl^Etfi^"-&*^ *-6LMi3Ea&t/fia*-ta)Hlc 
iz/N'U— $ Z-fr&ZitX 1 HUSiJiSf y ffilf 'W-fetifc 

«L Kffl»£*61B-rci:l-*yi»E»a+a>*a€** ■. 

*t*s. #i>r% *D»ja»««-rc:fci=*yjEa. ma 

Sttf-fe/^— $£-<*<b$1** C<D£5 

^man-ei*. lEa&tf-tz'N'L/— ^^c^^cd^^^ 

[0 0 5 5] *JEADS»*^I*. «¥tt«5ena»lCJ|Rtt 

[0056] «EiHittt*-r**»*o»ai** *r*& 

'So 

[0057] mE»»tt**r 

S«»Lfctt»^*l*»*tt*lt»-C#«t<DT?fc4- 
>e»ttab<JKL*i:<pa3»*Ll*. m<*ttl^l*. #'J7^- 

ijp- hy;u (pan) , Ttcy y u— h (pmm 
a) . T^y ?yit\£=- x ) ir> (PVdF) . /Kyjfiibtf 
(pvc) % ^fcli^'jxf L/>tWK (pe 
o) ^f^^if ^ct^t^, #y ^--Hbtr-u 

«±i:*fcA, -<*>ewfi**y!Ri±-r*-tA^* " 

[0 0 5 8] Sl.E»!«03t^l*, 2 00Wtfcl>: 
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4, }&&<DTVELm\t5 0*C\Z'?Z>z:tti<&*L< V S £ 
lz»*Ll^T(Rffll*1 0 0°CT'fc^)o 
[00.59] ffIIB»**Q»*tt**"r.4*»^©»iS- 

I*, o. 0 5-2. swmL%(Dmm\zTrz>zttftt-£L 
i> aa©*y»*Lt^iBBi*. o. 1-1. 511% 

[0060] ttrE*«a>»A*i** WE*acD«*tt* 

^-f 4iS#T(7);lJ£*<0. 0 5-2. 5ll%t?fe^* 
IMH 00mAhifcy0..1-2ml (DtfiS 
lz-T4Cli:A<»*Ll\> WrE&A*©* y»£Ll^BH 
I*. OOmAhSfcW. 1 5-1mlt^ 

[O 0 6 1 ] WrtBKffiKJftl*. 1 O 0°C1UTT**t5C±: 

a<»*li\, *"y»*Lt^jiffl«;«iaai4. 40—10 

0°CT*£>4o 

[ 0 0 6 2] WE«»l::***i4«*tt***4*#* 
<D«*I*. lililtll OOmA'hSfcy 0. 1 - 6 m g 

*y'»*Lt^ttm*^ tasn oomAhityo. 

[0 0 6 3] 2) IE*! 

CCBiEai*. S«8K*«t;iE«liA<*«#(DM-ffi4iL< 

[oo64] hieje««i*. iEasftK. e*#jxt/» 

[0 0 6 5] m&jE&JZtynt urii. tt*a>ift<b1*k" 

y ^A**--;/<r;uBMb»k UfOA^a/^ hH 
<b«k y f!7^-7^=i/^ hSlbttk UfOA 

tt<b*-* ZM^E'J ^x>^<h*(7)^;Ur3^r>^b^^ 

;UhSHb«3 L i C0O2 ) . 'JfO^*- 

y+)\,z**<)[, hS^b* L i N i o. 8Coo.2 

02 ) . UfOA7>f>^iM L i M 

n2 O4 , Li Mn02 ) £ffil^4£. K»E*<Wfc>*L 

4fc^l^»*Lt^. 

[0 0 6 6] 1flJE»«S«£: Lttt, 0iJ^I^T-b^U>3f 

*IB«S*lf4Ci:*<-C*' 

4 o 

[0 0 6 7] ffirEttftXHi* S«sK$*m(*i^«l#* 

a^ogHBKH±tott< # «tt**-r4. «JE«»»I 
tLTIi. WiLli* 1 J x h77UPifU> (PTF 
E) . #y :?sMbtf-"yf r > CP V d F) „ x^u>- 
?aeu>-vi>^l#(* (EPDM) % *^u>- 

vX>=fA (SBR) ^£SH^4C<bA<T'£4o 
[0 0 6 8] fflEjESSttK* »«*fc*tf!6»*M>lB 
AM*!*, IffiS«lJl8 0-9 5li%, ^m#J3~2 
Oli%, tt»»2~7«*%©BHlC-r4Ct3!)<H* 



[0 0 6 9] mEJktt{*.£ LTI*.. ja«ifiO)»ttt 
SfcTbV $>4lM^S?L<D*l:1lS«^^t ,k 4C<tA<-C'^ 

^tcl*-^^r;u^t>^fiE-r4Zi:A<-C$4p 
[0 0 7 0] ^T't. IS3 mmJeTFCDTlJb* 1 O c m2 

ny 1 m+±<Dm^x*ft&?&^&Kitou$iinm&. : £: 

(4, O. 1 - 1 mmCDicSI^-f 4 C t A<«fc y »'* Ll x o 
KCDft&m'Blt. 1 0 cm2 Sy 1 -0-2 OfflO) 

asou:*- y »* li\ 

[O O 7 1 ] T|ffiSLfclta3mmJsITa)fl.*«1 Ocm2 
^y 1 fiJU±(DW*-e#ft"r4— *7cMft*?LK«t3ft* 

*-T 5-1 OO^mCDlGSlZ 

T4C LI*. «S(D«fey.»*Lt^tBHtt. 3 0 

— 80// m"Cfe4o 

[00 7 2] wiEiEtti*. iE&mmw\~mnm 

ttlzJMu f£*LT»««ir-r4Cfcl=J:yf^«**i 

4o . 

[0 0 7 3] *fc. TBE«a»SWT5SLf= (ii) irKHH 

r**a-e^«ufc»** WEjE«tt«*tt**r*» 

[ O O 7 4 ] 3 ) 

*tifc«a**-r4. 

[O0 7 5] MEMII*. y^OA-f *V*UR«S -ft 
[0 0 7 6] 1fflB**lt»4: LTI*. JRfi. a— 
MHMbttttaL »*tttf*^ ^V7i-Xf«; 

* ;n$tt^K < a y »* ll^) 1:500-3 

0 0 0 "C-ClMliJIfcifiT - fZ J: y ff bH^If^ffl 

.EHH&903UK£2 0 O 0°CJU±l::^4c: l J 
*U (002) B(DffiBBM!d-002 * <0 - 34nmliJLTT' 
*4*f8«Jl**-r4lll»»»»tffi^4a)*<»* L 

«Wtt***lzfi|±-r4Ci:3!i<'C*4o ffTEBNMd 
002'** 0. 3 3 6 nm&T"C&4 CI L 

I*. 

[0 0 7 7] ROEIfttfllJ: LTIi. «*tf*y 4- h^? 
;U^-PX^U> (PTFE) . *'J7«Hbf:'Jf> 
(PVdF) % X^U>-^P bf U>- vI>^1dI* 
(EPDM) % 7f L/>-^^vX>n*A (SBR) . 

*;u***>^^;Hzjup^-x (cmc) ^^ffit^4-<t 

3b<T?*4- 



(11) 
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[0078] mtmmntoRifmz&mmo&sm'B; 

it. ft*M«J9 0-9 8li'%, «ta2-2 0li% 
[0 0 7 9] mE*«l*i:LTIi. #?LSf 

[0 0 8 0] ^T't. Mg3mm)sJlT(0fl.^ 1 0 c m2 

\£ % 0. 1 ~ 1 mmCDlGHI^f & - U»* Ll^o 

7L<D^^flJ#li. 10cm2 jlJ10-20iO) 

[ 0 0 8 1 ] HaiLfcllg3mmiaiT©TLA<1 0 c m2 

ay i flJu±<ow*T?Fa-r-6— *7cMft*?LK«jft* 
[0082] mEftai** y^^A-f*>*» 

[0 0 8 3] miE*«»*WifiLf= (ii) ict&Bj? 

[0 0 8 4] ffiJEftaBl*. IMfcLfcU^A-ra-^S 

ft«fcft»*>. y^Aftfttfttta-cfc-pT*,* 
[0 0 8 5] WBftMMbttfcLTi*. «*tf, xxg 

lb^ *>yxf>»b»***ifftct3&«-c*4. 

[0 0 8 6] lTE#KSHbHlfcLTI*. XX« 
^b^. **:/«Mb»**»lf*Cfc'tf-C**. 

[0 0 8 7] BfifB^JUmb^^ LTtt* U^O 

i/a*btt**»if « z t tfx- t^o 

[0088] mEy - s f-*?j*&±ki*x\t* mx.\t+ l )=? 
ft*. y^^A^-f*ftft»t»if*ct3ft«-e#*. 

[0 0 8 9] 4) -tl/^U — ^ 

[0090] m^nmiy-htLxit. mzn* &n 

E*TL»v— Mi. 0(1*. I*. tK'J * >r >&l>'-tzJUn 



[0 09 1 ] TOE£TL»*>-hfl>»*l*. 3 0/i'mttT 
|zT5C£*<»*L< . *&C:»*Ll*S6Hli2 5 V m 
UATT?**. J»$(DTRffll*5^mlz-r*Zi:*« 

[0 0 9 2] ffllE^EIv- MS, 12 0°C. 1B*MT? 
(X)f^i|X^^^2 0%)UT-efeSCi:A<B^Lt>c TtiJESfc 

&mm\t. i 5%i*jiTic-ri)Ci:^cfc y»*Li*. 

[0 0 9 3] WJE^TlJtv— H*. BS^3O-6 0 
%CDifiBTfc4 LI*. ^*L£<D£ y»*Ll* 

3 5-5 0%tJ)^ e 
[0 0 9 4] «TE»TtK->— H*. ^Sl$^6 0 0 

0 0cm3 isiT-efc*^i:^»*LL^ SEsuSii 

1 0 0cm3fl)S*A<#fL«'>-h*8ifltSa) 
icgLfcBtH (8?) Sfttt-T*.- ffi*aia*a)iBttli" 
5 0 0^/1 0 0 cm3 IC^SC l Jff* Ll^o * 
tz. ^ Il^COTPllI^ 5 0 ^J?/ 1 0 0 c m3 iC-fS 
C£*<#£L<. $ t>l^»*Lt^T»fflli8 0»V1 0 
0 c m3 "Cfcl>o 

[0 0 9 5] *tz. WE««»*«r5$L-fc- (ii) (clfcBJ 

f*»a-ef*«Lfc«ft. mE-fe/<u-*i*tt*tes* 

[0 0 9 6] 5) »ttlM<«*Jt 

[0 0 9 7] ffiE»**«»^l*. MiSLfc (A) - 

(O oo^toi^tifrtf&mztiho *-*\ 
[0098] «*i«(D^**aft#ic»-ri>wftsmE 

[0 0 9 9] a. r-^P^£h> (BL) 
BLO)***»ft(W=«-r*lt»-(z) 7b<3 0*fg%^ 

*#«»tti=».<tty, *a»** i »L<K<tt*. j e 
ifcto. * ;n*tt&t/- 2 o'cwifioisaa 

^^-St, ft«i:BLi:(pJ5ltA<ai:*fc^. 

L L T3f *««*(DiB5c»»3b<a C * 4: . ft a 

3S^^. ftaizfe^r«a*4'^*fei:^'r<tt*te«>. ft 
aaffii^y^^AftKA^ttsLfc y . fc*iM*fta»® 
cD-r >e-y>^*<K<tty. ftacD3tft«a^^<&T 
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3 5#»%JU±. 7 5(*«%£TFT*. Bt>»*Ll>it¥ 
|*5 5i*«%&±. 7 5(*8%lilTt$i§c 
[0100] b. X^U>*)— 7t-;*— h (EC) 
ECa>3f**a*(*^»-r«tt* (x) *1 5{*fg%5fc 

*<w < tt o r -< a- >e*it^«T-r ft stt7b< fe ft . 

::£*<Biil-fcft. E C<7)tt^cD^ y »£LOfEBI*2 
0^?g%ia±. 5 0^^%UITT*. *t>lc#*Ll^SBH 
1*2 0 4 0{*«%WTtfel)o 

[0101] c. fcf Lx>2>— h (PC) 

PCO)**»a*tHc»-r*tt* (y) £2<*fl%*>i§ 

aRfjeft^stw^^x^^HSBirtty. 

>T ^';M#t££+#lc&#-f ft Z^SiilCcffto P c<7> 
Jt*<Dcfey»*Ll^Effll*2(*»%Ja±.. 3 0{*fg%JU 
T-C. *e>lc»*Ll^iEHI*2(*«%J5l-h. 2 5(*«% 

%J5JlT-Cfc4o-«t»*Lt^HI*3f*«%J5l-h. 2 0 

[0 1 02] fcfc. PCli, «03tft«XfI+l^*JlE3f* 

not. a*»*x«*<iss#tfc-*m»i-# 
a-r*#**ai=fc^Ti*. »*»«i*i:»t*pc 
(D«iftA^*«a*AriBr*y 
li. pc©aB»** C/ >tt<<c«a* **<«:*. 

[0103] d . m 4 fi£# 

*4«»(D*7K*.a±«^»-r4tfc* (p) *<5#a% 
ttSBhtffc^fcy . feftiMifiaaauij&jststift* 

JStt*9--< * iSa»«»tt « » 6 - t **B« 1= 

ttftpTtttttffcft. *fc. «S 4 a»©3f 
■Tft]t*£0. 0 5#«%*;«l::^ft£* 

^ftpjHEH^fcftwt^t*. *4JS#<B2Mc*J*±(*K 

jpt-rftttspi** o. o 5(*«%~ 5<*fi%cDf5si^ic-r 

[0104] »4ja»t LTtf— ;ux^u>*— 

h (VEC) ^ffijrTft*^ »*'Ll*BBttO. 0 5 



~4<*a%T% Bt.»*.Ll*ttBI*0. 2{*«%~3(* 
«%-Cfcftc 

[0 10 5] »4ja»4: Ltxfl/>^^7^ h (E 
S) Sttffl-Tft*** »*Ll^lBBI*5(*:W%JaT-e* 

Bl£l. 5i*»%J51T-Cfcft« 

[0 10 6] »4*»tLt7i=WfU>*-#* 
— h (phEC) £ttfirrft«** »*Ll*EBI*5(* 
a%£HFT% * t>l^»*Loi8BI*4{*a%JslT^. B 
4iW^Lt^fEfflli3(*W%iUT-Cftfto 

[0 10 7] *.4«t»JtLT1 2-^^>-45iffl 
-Tft**. »*Ll^ttBI*5i*»%mTit?. $ 
LL>$5BI*4#a%iaT*T?. B*i»*Ll*l6BI*3(*« 
%kLT"efcfto 

[0 10 8] «4fi!W*£ Ltf h?xfuWu a— iU 
S^^x— f^SttHtSW, »*Ll*8BI*5# 
«%J2TFT. *6(w»*Ll^lEHIi4#»%J5lT-C. B 
ti»* L l^.iBffltt 3 ftawulT-Cfcft. 

[0 1 0 9] *fc. l4^(hLt^t^)MO?*) 
f#|C#^LL^(DI*, lf=.U>*— #*— h (VC) , t* 
z;Uf h (VEC) "Cftfto 

[0 110] #7K*ttBl=OL^TlttB-rft. 

[oiii] ft»a<D#**a±i*(=»rft»**wrE 
ssHi-ag-rftaftsiftwrfto 

[0112] a. r-^D7n>(BL) 
#**)I*<DB LCDffftlt* (z) *3 0r8 5ft»%. 
Ic-TftOI*. 1tiaLfc*7K*«A-elftWLt=a)i:lRl«<f 
5f£|c££t<D-e&fto J:yH*LL>IEBI*3 5<*«% 
KX±. 8 5<*?S%UITT% *'S>|C#*Ll*i£Bli* 3 5 
(*«%Ul±. 7 5{*»%&TT*. B*»*LlMt*l*5 
5*«Hisl-t. 7 5(*a%iUT-e-fcfto 

[0 113] b. If h (EC) 

■3^7k»« + 0)EC©ffait* (x) f1 5-5 0*8% 
IzrftOtt. «raLfcJMc»M(A-C»BLfcfl)4:BI«tt 
3Sircfcft*(D-e&ft. *y»*Lt^l6BI** 2 0<*8 
%ia±. 5 0<*a%iaTT'. * 6IC»*LL^>KBI*2 0 

*a%^±. 4 of*a%JUTT*&fto 

[0114] c. ZfO \z\sls±— tR*— h (PC) 
**»»'+(DPC(Dffait* (y) S2r3 5#«%i:' 
•tft(DI*. WiSLfc#*»«A-C|ftWLfca)fcB«fta 
S 1= J: ft t ©T? ft ft o * y »* L l^ffiBli 2 #«%JU_ 

±. 3 0*8%wtt\ '«fey»*Li^lBBi*2f*«%ia 

±. 2 5(*«%l5JLTTf. ^^lz$T^Ll^iEB(i2 0:a% 

ia±. 2 o(*»%jaT-efcfto B*i»*ui^iEBii3{* 
a%ia±. 2 o{*»%JsiT-cfcfto 

[0 115] 

d. h (VC) VC'(D**i8«4* 

ic^j-rfttt^ (w) $o. o 5(*a%*jsic-rft fi 
aaffi©«HK&««4bLit<tty. MiBLios 
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icas^^c^^BStlcft^Djsgtt^fc^o vc 

*+»(za*t-«-t3& < HitJc3S4pjfigtt*<a&*. vc 

CDl±*CD£yB£L 1^15^14 0. H*|g%iaJt. 3 
%iaTT'. £ &!::»* Ll*ffiBI4 0. 2<*fI%^Jt. 2 

[0 1 16] fcfc. VCI*."«[)J£tt«XS*lz«lE^* 
»T4, tot, *D*Jk«l»3Wt , S*tfc-*«a^» 

\t\ vca)SM*<i M%T?fc4*'&ic7 o-.so% 
[oii7] mriB#**ai=*5i+4iwriBx. me 

y\ WE2Ri;iifEw^tLfH2 0Sx^5 0\ 2< 
yg2 5, 3 5^2^75, 0. 1 ^ 3 ^Mtz^f^ 

i)B<«Ct^*«i:fti:, -2 0 o cttiSCDl&;UIl 
»Tt?CDttl8IS * l J fl±t 4 ^ t tff 1 4. 
*LI*»**»I4* IMtEx..ney; UMBz&tfWBw' 
A<ftLf^2 0^x<4 0s 3^yl20, 55^zf 
7 5. 0. 2 ^ 2 ^&tz-t^<DT:fa£>o 

[011 s] *iv-c. *7K*aciroi^Ti»wr*. 
[01.19] ft*a<DSt**a±(*ic»-r*«*«wriE 

[0120] a. r-^^P^^h^ (BL) 
#*»a + <DB LCDStttt* (z) £3 0~8 5<*«% 
I z-T 4 GO I*. Mi£ L J* A TISM LtzCDt. m»u 

f*«%]5X.h. 7 5<*«%JaT*C. **,»SLl^tt*l45 

[012 1] b. X^U>2> — h (EC) 

IMc*tt4»<DECO#SJt* (x)'Sl 5-5 0<*fg% 

( c -r * <d \t . roa l t= #** « a t? ift w l fc a) A: n« <p 

[0 122] c. e h (PC) 

WiMtCPCOffStt* (y) £2~3 5{*«%lZ 
■T 40)14. TOiSLfc#**«ATflftWLfca)AB*fta 
Sl~ct4^^T*fo4o «fcy»*Ll^EBI42#«%Ja 
±. 3 0(*«%WTt\ £€>lz»*LlMEHI4 2{*«% 
)U±. 2 5#«%mTT, S&lz»*Ll*ttBI4 2{M* 
%IU±. 2 0M%iaTT'fc4 o *t»*Ll^EBI43 
<*«%KJLt* 2 0<*W%JaT-C&4o 

[0123] d. tf- 7t-;*— h (VC) 

^*ig«ttifl5VCa)#filt* (w) jb<5tMX%£ig*.4 



y. i54^i4ftaaHi^fi8itL4aHA<«< ft-^Tft 
aaM i/tf— y>^it*DL. fiftfcftttfrtM 
1S£«Sft««tt£»4C£*<Bttlctt4. *fc* VC 

await** o. os»&to*mz : t2>t* nmttmiz 

<7 jufflS A {SStttttttS -httdefcSf 4 z t *<B«(- 

<? -d y . & 4 tM4iKffi*riKB5 cd g ett« £ 

-T4J±*I4. q. o 5te^%~5te*t%GQ$Gfflf*5lc-t4 
CL£*<#*Ll\, VCCDttSpO)J:y»*Ll^ffiBI4 0. 
i (*«%J2JLh, 3f*W%iaTT. S&fzB*Ll*H5B(4 
0. 2{*«%JU±. 2*«%WTt'*4o 
[0 1 2 4] e. 15^ ' 
«5fiK»(D3^**a±(*lC»-r4Jt* (q) A<5#«% 

ttofc y . fc4iM4fiaia®^^fie$+L4ttLis^j* < 

tz. X 5 *»fl)#**«4*i:»t *M6 o . 0 5<* 
S%*ll:t4<t, fia*ffii::fl2J***i4«H«<D«» 

'«+#(c»#-T 4 - A *<B»C:fc o y . fc 4 IM4JRS 
j?j«B$ CD B B» « S »W»J T * < <f 4 Pltttt A< * * C t 

*5j«»o)Sf**«^i*ic»'-r4Jt*i4. o. o 

5«:fI%-5^II%CDlGSl*3(c-r4Ci:^B^Lt^ £ 
fr. 3f*»at±<*I^Wr4VCik*5flt»G>*tt#ttJ± 
*I4. 5<*a%iUT^ffl^4CA:A<II^LL>c 
[0 12 5] nsmftt Ltlf-;HfU>^-«- 
h (VEC) £teffl-f4i§^ B£Ll^f5Sl40. 0 5 
<*I6~ 5<*f£%T% £ LlMffiH(4 0. H*S% 

~ 4 »ti»*Lt^ffiBI40. 2{*|g%~3<* 

fg%T&4c 

[0 12 6]*5S#t Lt.Ifl/^^T'f h (E 
S) *«£Jfl-r4«^ »*L^KBI*5*»HttTt?* 

*e>ic»*LL^EBi4 3#w%jaT-e. ^tB^Li^s 

BI4 1. 5(*«%JUTT?fc4. 

[0 1 2 7] X5^tLT7i-iHf 
-h (phEC) ^^ffl-T4^^. B*LL>BBI4 5» 
8%WTT, Sf>lc»*Ll^ffiBI4 4«:W%JslT-e. S* 
t,»*LL^«SB»4 3»«%IUT-e*4. 

[0 1 2 8] X5S»tLT 1 2-^^^7>-4^^ffl 
■T4**, »*LL^BI4 5itW%J5lT-e. 
Ll>iBHI4 4ft:|S%JaTr*. LL^BI4 3#« . 

%mTT'fe4o 

[0 12 9] X5«»tLTf h7XfU>yja-^ 

«%wtt\ s e>ix»*Li^Bi4 4*a%jaT-e. fi 

t»* LL^BI4 3*a%JUT-Cfc4o 
[0 13 0] ^fc; *5J*»t LTttfflt48ttO)5% 
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»*|C»*LIV7>I*. t-iHf h (V E 

C) T'fcfto 

[01 3i] z<Dlt&mi&A~c\zf£tR2tiZ>})?*?JU 

UTIi. l«IBUf>A (LiCI 

04 ) . rt79fc'J>iUfW (L i PF6 ) . *^ 
7 7ib'Jf^ (L i BF4 ) . A^^HbBMfc'J^A 
(LiAsF6). h U ^;U^P> ^X;U7fx>§S'J^O 
A (LiCF3 SO3 ) . tfX h'J7^tP>^;UX;i/ 

= K'J^OA [ (L i N (C F3 SO2 ) 2 ] 
a£*£^lf ftC £A<T*#fto tttL i PF6 A^fcftl* 
ISL i BF4 &mi*Z><»tf& r £Ll*o itSSLl^'J^ 
OAigli. L i B F4 Tfcfto 

[0 13 2] mE'j^^AaoiKrEifTK***^^** 

fi?Ml*. 0. 5-2. S^^/Ltf^^t^Mf L 
t^o Ll^iSHI*. 1-2. 

•So 

[0 13 3] «FSBa«**«»«lcii % -tz/*U-££tD 

^*it££S<-rfttctolz. h «j^-^^;u^^t,^x- h 

(TOP) (D* 5 a»ffiStt*J***Sl*« 
fclCliO. 1 - 1 %<&ffifflWlcTft LI V 

[0134] «rEtttt?**aKX0*i** s^mii^fi 

100mAh§f:U0. 3-0. 7 glrTft 
LL^o »«#*«»K«0)c*:y»*LL^HI4. 0. 3 
5-0. 55g/100mAht&^ 
[0 13 5] 6) n3£» (iRtftSS) 

StfSIK'rftCttfT-^fto . 

[0136] z(7>n»«i*. «bbbs#*;->— 
ft. 

[01 37] «ie*>— h\z$&tiz>mmm\t. 

zttfMSLl^ .ffirE*KBIi. *»*5SWr ftSW* 

UL ffl. -^^»t«if«wt3b<-c#«. 
Hlt\ ^SaHr-rfttttt^Kl^T^S-'SAA^ 

»*Ll^. fIE*JRBi*. mao*i^b»*Ltt 
«HBI*TOEftKB©«l«*I»Jhrft«WStt-r. 

nw«HBi*. iana>«iBB. tiL<i*2awa-tto 

B » in cfc y Jg£ $ *i ft CD e Rfi Jh^.ft tarn £ e 

HJU±a>WfllBfr&»j£$*lft. *fc; ^ft^ttftH 

B com © 1= & bj Kft 41} ib * Ef ft - <t ?b< -c * ft o 

[0138] mEftHa&i/WEAK^^iuAii. m*. 



T?£fto 

[0 1 3 9] *8S»a>»* (tti£#CDi*a>JI$) IS* 
0. 3mmiaTIC-Tft 0 C *tl**(Dcfe 5 l^cfe ft 4i 

0>-0fcfto »*A<0. 3mm*UJH>4:. Wl*«*X* 

^-ffiKRi/(*ax*ju^— Bfl[$»e>*t«< aft. 

nB^O)Vd(p0«LL^KBId:\ 0. 2 5mmWTT\ 
Bl-»*'Ll^i8HI*0. 1 SmmiUTT*. »*»*Ll* 
IcSteO. 1 2mmJaT-(?*ft. ff*A<0. 0 5 

*fO>j»S?(DTI8fill±0. OSmmlZt^Ct^L 
I*. 

[0140] n»«o>n:*i*. juTirttwrftsa-cai 
5t£*ift 0 -rat^. n«*ta>«jt»*»<a«i=*5i^ 
r. HiMci cmJ5i±K*Lr#arft3ja*«*J-ai« 

ate, mEnR»a>*fl5i=*m (« 

mm) J&<tt*LTl*ft«£* C<D*«8«I»*LT 
VdF^f Ltl^S^ TOEttttHaMtS***- 

[0141] ffjE*Htt<D*ffi<Dd>a< 

i^ml, mEttMpj: ymE«a»ti»En«*t 

ftt. ffiE««»<7)»®lcmE^S£»$HS-rftci:*< 

■c*ftfc«>. ««*3b<aa»i:ns6»a)iHi.icaai : r«.a> 

*ffll7LftCt3&<T**ft. 

[0 14 2] «TE— Maiat. 1 5°C~8 0°C(D;S^ 

*#T"e, 0. 0 5csi±, o. h-eto 

2 0»IBa«*»LT-t.*L^ 

[0143] 1 c&ii&ftV* (Ah) £1R 

n ^ » a -r ft fc to 1 1 ^ s a m a fit x* * ft „ 
[oi 4 4] nrE«D%ac!)aA«inEKBicas-rfta) 
i**a>«fc5aas«c«feftta>Tfcft. «D3taa«^i s 
°c*^r*fcfti:. att**a»aottit3&«Ki^**-e"a& 
4fctoiz-att»*a»a*iEa. 
*s-«=*a - 1 A^Bitfca y . p^sj-r > t°-y > 

^*<«»dl. *fcS«iKa)*ijffl**<«T-rft. *D 
3taSS^8 0°CS4fiiLfti:J IE«&i;ft«lc***Lft 

ttB»36<sefc-rft. »*Lt>3taajtoEHi*i 5-6 

0°CT?fcy. S t,lCj?^LLN«5Hli2 0- 5 0°CT*fc 

ftc 

[0 14 5] aJtt^U-hSO. 05-0. 8 CCDic 

sic-rftzticj;oT. 3taic*ftiEatft«a)»«* 
aaiza<-r«-i:* < -e#ftfcto. iE«»tf*ai=a« 
3f*a»a**s-i=aa*'ii , ft"^i:* < "e#«. $^^LL^ 
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*J3?tm<D^-Mi. 0. 05-o:,5Ct?fe^)c 
[0146] C<D«fc9£X«£A«^£^£l-«fc'3T* 

[0 14 7] *«WlC«4*7K««Wl-*«« (I) CD 

[0 14 8] Hi I*. **HI-«fr43M<W#lt— 

?-K1EBL H2I4B1 1 a>ASPS*"^at*Sf®HT?_&4c 

[0 14 9] Hi H^X^O. 3mmia 

Ttfc-S^S 1 -1*1=1*, «8»2 tf4JUrt**LTl^. 

fell*. H2ir^-Tct ^1^. (H<&Tffl!ltf €>) iz/<U— * 

£«iLfcfia9* -te/<U— £3. jE«H 4 jE«*«# • 
5£'M»'4£«7LfcjE«6. -fe/^U— ^3. 1*117 

«frlE««8 2 li. SHHI^mIIB^«^S 
i*8tftt«LTl**o WttOjES'J— Kl 01*. — «S*< 
MIB««»2<DlBrtEjEaill«(»5lC*UlS*U. tfOffeaS 

tf«rE*SM*i ^e>stt*+i"ci^*o — ^#(E>m*i 
■j - k i 1 1*. -asstf iasB«as* 2 (Dmffift«*«* s 

[oi so] *^-e. **wiz«ft#***Ht— *«» 
(id siawr*,, 

[0 15 1] c©w*««Hi-*«ai** «**<0. 3 

(h^itl)o fiJSBm«8M** U-^A-f*>t»iK ■ 

[0 15 2] jEC, Jiaifc«»:l/**«»*l = 

i*. ii«Lfc#*«»M-*«» d) i-fci^ciiHBL 

[0153] mznffinm\t* isiTKRw-r* 
6„ zco*a»i-3^*««a«*«*i*fcifc. lETt 



[0 15 4] BtJlB/K'J v — I*. »RfBtt**t4Ci# 
»*Ll^o tftf£tf'J^ — £ LTI*. tWx.1** tK'J^^ 
IbtfxiJ-x^ (PVdF) . tK'JT^ U P— h (P 
AN) . 7K'JXTU>^-^r-tH-f K (PEO) . /KUttft 
fcf-;i, (PVC) . tK'JT^UU— K ( P MM A ) 

(PVdF-HFP) tf £jgl*;h,£'>fc< £4* 1 

BH^C <ttfT*££ 0 

[0 1 5 5] ffirSB— 1 5°C~ 8 0°C<D;£Jg 
ifrTt\ 0. OSCJUJt. 0. 8 ClUTCOLx— h7?fi] 

SlSit- tWt Lt\ ca>fttt-ea>Jtmi* 1 *-f- 
fc. fcjftsitucn 5°c-8 o^ca)asftf*Tici Btnsi- 

2 0B$Fe1*I£S<iLT4, < J:l>o 
[0 1 5 6] ja±lttMLfc**MI^«*3f 
m?fel*. J?£tf0. 3mmWTO^Stti!:> litjfBngtt 
rtlzJft«**>4*a»i:. ffiIB«a»f=«»*tt. 

7t?*— h (EC) „ ^PlfU^-^-h (PC) % 
r-^^O^O h> (BL) j&Zf\f — U>*-=-#*— h 

(vo «rE***«±(tic»r«x^u>* ■ 

«■%) . y «*»%) . z ((*«%) . w«*fg%) <h 
LfcBL flfEx. »By, «JEz&tfWEwli-t*ff*t 
1 5 < x < 5 0. 2<y<3 5, 3 0^zS85, 0. 
0 5^w^5^iSfc-Tc 

[oi 5 7] 3E*«««-*«jfc(DM«x*;i,¥— 

[0 15 8] iUE**»»±(*^«"r«) r-^P^^ 
hXDll*S3 0*a%m±, 8 5f*»%iSJLTir , r4^ 

[0159] ^fc. mEif**a±(*^»t**x^u> 
ict. ^peu>*-?P*-K©Wft*2(*«%ja±. 

5 0. 0 5i*fg%ia±. 5*|g 0 /oliJ.TI^-r^>- <h|-cfco 

x. nacD*B«=»«a«KBie^ja'r4^i:*^* 

*«KK0)ia7c»«tf ± C40)?tWJt4C A: tf T* * ^> 



(16) 



ftffi 2002-15771 



(CP C&tf V C<7)5 *>CDL^"f ^CD^*aS»P^"4 

[0 16 0] !U±lftB^Lfccfc5(3. *JMHlrJ:nif. M 
[0161] **W(-«-6***«K-**?6tt^ J¥£ 

n=>>? h>Rtft: — h IWEff* 

- hcDfiJ-ar^^n^tLx ((*«%) . y ((*«%) * z 
((*»%) . w ((*»%) £ LfcPS. luIEx. fUEy. 
WEz&i;mBwte**L*Jh,1 5^x<50, 2<y^ 
35. 3 0^2^85, o. 05^w^5^if:to 
[0 1 6 2] ^ST&l^cfcHlde. *tt#7K« 

*JU4F— fBJS(D|pl±.SBI*Ci:A<prter* K^fr/^BtS 
tftD»«ft©*^*£MW1MS*u froft&m^^u 

^*«* t saw & p t * <_ e * £ o 
[oi6 3] **iHiz«ftgna>#*««sii— 

J5£#0. 3m.mWTflO«»i:, »En8*trti:*« 
3? *t lHE««»l=«»**t. 3Mc»«A» 

tf a i c $ ti * «; ^ ^ a* t * 

«»t *««Lfc3^*'««Kr:*«^cj3i^,' WE* 
**«AI*. x^-u>*— #*— hi. Vnt?U>*- 



«rESf**«A±(»ic»-r : *x^iy>* 

y «*«%) • z «*«%) . P iLfcK* 
HUlB x . «TE y • WE z &tf BUB P 1***1**1 1 5 ^ x 
^5 0. 2Sy^3 5, 30<z^85, 0<p^5f 

[0 16 4] r^-?fD7^ h>t*t?**«J!Wttt. 

s3t«L/t(g(DS*i5ia*a).ffiTSffl<c 

« cfc to*** tf **Bt*B* <Z> *f* * 

[0 16 5] ^l:, *7K»»A«rj3lt*x^ y. z&tf 
**t**U 20^x^50. 2^yS25, 35 
<z^7 5. 0<p<4 N ££>I::M£L<I*2 0<x^ 
4 0. 2 ^ y ^20, 55^:^75, 0 < p ^ 3 IcT 
Z>Zt\z&r>T. a3f£«B#fccktfffiSffiKftCD/3X^^ 

*Scfcya«-r.*-^*^**o 

[0 1 6 6] -&S &lCglJ<DSf*«»Jt— 

I*tf0. 3mmlUTCD*l^#<h. lfflE*M£Wl^ 

ic«i«s**L*m«»t. mE««»i3«»$*t. **» 
$£ c &tf mE*7K»a c $ *i* y> A*s#t; 

«rE***«CI4. xfl/>*-7|?*-ht, ^at'L/ 

— hi:. t*x;uxf b>*- h. x^u> 
^jl/77-f h, 7iz;Hf 12- 
^^^>-4jttf^ K^Xfb^'J 3-Ji,V>fJl/X 

r^tfe yttft»*^&iK«*ti5 1 «SSJa-t<D»ttfr & 
■tt*«5*»fc**^ TOE3^**«c*ftfz»-r*x 

fp^ h>. tf=.U>*— +atfWE*5J«5* 
©S4,$t*ifhx s y .(*»%) . z ((* 

»%) . w ((*«%) . q ({*«%) tLfcHK..«FE 
x. flEy. IQEz« TOEwatf»Eqtt**t**tl'5 < 
<x<50, 2<y^3 5, 30^z<85, 0 < w ^ 
5. OKQ^SZffitz^^t&mtTZ&CDXtbZ* 
[0 1 6 7] .CO)* 5 ft— *ll»l=J:*itf. tJJftm&tf 

[0 16 8] 3^7K)S^C|C^lt^, x . y . z. w 

^cttfq^. -ttf^tl. 20<x^50. 2^y<2 
5. 35^z<75. 0<w^3. 0 < q ^ 4 . $t>(Z 
L<tt20^x|40, 2<y^20. 55^z^ 
75. 0<w<2. 0 < q < 3[Z-t^Zt\Z^-Z>X, tD 



(17) 



t#(IB2 0 0 2-1 5 7 7 1 



[0 1 6 9] 

LtB«Ei:»»t5.. 
[01 70] (3U£0* 1 ) 

C0O2 ; Hi, xi*o<xs i 1 II 

%$7-i2^U>^^^^ 3li%s ^777-f h3lt 
%&t/«*#J^LT7K , J7-y4kf=:-'jT r > -(P V d F ) 
3lI%t^aTN-^^-2-t°D'J K> (N 
MP) £J]D;tT;i^L. «J — £tiS LTio ftJfEX^ 

•J— £i?£#i 5 /imcor;us— OA^g^«b^i>^Wi* 

[0171] <maCD^S>m^M«*4i: LT3 0 00 
■CTfUMMLfc* 7^i-Xt°^fMf8i («*tS . 
#8//m. ^£)l$£ft:^*<2 0 Jim. ^EMM 

(d002 ) **0. 3 3 6 0 nm) (Df#3fc£9 3fi% 
tS*«2: LTtKU ?y<tl£-VT> (P V d F) 7 

1 2 /im(D^^e^t»^-5>^^<*C0r^®I^M^T 
L. tt*L. Vux-r^-tl'rJ:y««8BK*M . 4g 
/cm3 "C* ft«H^*mf*irffi»*4xfc«ift<7>ft«* 

[0 17 2] <t/^-^>SS3&<2 5//m, 120 
°C. 1 RMi?CD»HRl8^2 0%T% £?LJ£*)<5 0%<7>7tf 

[0173] <3f*«»aa>B«>xf-u>*— 

h (EC) . ?Pt:U^-^-h (PC) % r — ^ 
^P^^7 h> (BL) atftf— U>* — h (V 
C) £&mttm (EC:PC:BL:VC) ^2 5: 
2:72: 1 5 LT|MC*»* 1H» L 

fee W^+L/rl^SJSlzea^^^b^^K'J^^A (L i 
BF4 ) StflDHtfl. 5 Lilted 

[0 17 4] <m4lHCD^S>1uIBIEa(Dmm^ir^tt 
(DjESU— Kt*«L. ffiEft«0)ill«<*lc»«<Dfia 

[0 17 5] :©iS8$9 0 B ClZ*DSftL**<& 1 3 k 
g/cm2^t2 5»IB^UXja»*«IL. BUlSiE 

a. iWEfta&tffrE-b^u— * &-*ib?^fc 0 

[0 17 6] T^a-OAjKDMI^^'J ^Pt'l/>t 
MotcJl^ 1 0 0 /im07?^- h37-<;UA^^^lZia 



[0 17 7] Sfct^ fllB^ £*— K^VMrttDttt 
»(1 8 0 °CT'K^n^$ 1 2 B%Pp1S6-r C t (Cct y ffJE« 
^il&tffftlB^ 5*-h7-f JUAlc-££;ft£7K#£8££ 
Lfr 0 

[0178] MIB^ £ *— h ? -f ;LAW(D«a8lc|trE 

j?£#3. 6mm. i^3 5mm, ig £ 6 2 mm(7)-3l 
[0 17 9] Z0>#*««Jl-*«*l=»L. 

«Tli:2 httKLfcflfc. -t(0a*T-CO. 2C(104 
mA) T*4. 2 V^t?S«a'- 36«EEft«« 1 5B#SHt 
o/r c ^-CD&. 7 Bfcll-Ey 2 0°C-C«(MLt- c 
2O°C0)«aT-eO. 2Ct3. OV^t'WL, IE* 

[0180] immm 2-22) ^tk^^omjs^te 
[0181] (it«« 1-1 1 ) ***Mta)«a)S&tf y 

[0 1 8 2] .»t>*lfcStlfi«1 -2 2&UClt««1 -1 

[0 18 3] 1) 2 0°C»JST-C<B4 0 0 V << <? )1>&<D 
2 0°C(7)IIiiTT' 1 C b— h^C0 4. 2 • £B 

;utay«u 4 0 oi*^$juft<D®*ifi#*£* 40 
E*i. 2ic«E-T*. 

[0 1 8 4] 2) 4 5 0 CJ§J£TT*(D2 0 OV^'V Jb&O 

4 5°C(7)Jl^Tr* 1 C<7)m;TiT?(D4 . 2 V£®;Ti ■ £^ 
J±<D3B$P*1?£m£ 1 CCDm;Tt-C<D3. 0 V^m^tH^ £ 

/u£«y£L2 o o-9--< ^;uaa)a*a*#tasL. 
*-o>«s»£te»i , 2fr^is-r^ 0 

[0 18 5] 3) 6 5 0 ClI^TI^felt^)gE.Btm4#ti 

acjafflaT.-eroaBttwwttsa^^fc*). 2o°ccdi§ 

JlTtO. 2C(DlSatfl)4. 2 v^m^i • &mi±<» 1 

0W|B*«i:0. 2 C£DS/TiT*(7)3. 4VSK^1 
E©10»H»I*, 6 5°C(DlIS«i::ft1IU 

1. 2(-#f£-f£ 0 

[0 18 6] 4) 8 5°Ca«TIC|fjRLfc(Ba)«*U 
«>fc»CX^ 2 0°C£DlliiTT' 1 CC0m/ : ST(D4. 2V^ 



(18) 



0 0 2-1 57 7 



USE • ^«E(D3 8#P B 13ttta. 8 5°C(7)fiSil:i 2 0 fflSL, *<3l3££TfES 1 * 2lZ#fg-r& 0 

B^ppim^^tteLfco m?6*<i^a^t)^ya3 [oi8 7] 

L. 2 0°CO^Tlc||;til^2B#r B ^MLT^^flE^^ IS 1 - 1 ] 









set? 
(mol/L) 


(Ah) 


400 

20°C<%) 


200 1M*JW 
45t(%) 


<day) 


85^C 




EC 


PC 


BL 


VC 




25 


2 


72 


1 


LiBF 4 


1.5 


0.52 


77 


45 


11 


2 


mmmz 


25 


9 


65 


1 


LiBF 4 


1.5 


0.52 


84 


50 


11 


2 


mmm3 


20 


18 


BO 


2 


LiBF 4 


1.5 


0.52 


83 


60 


20 JSJIJb 


3 




22 


11 


66 


1 


L1BF4 


1.5 


0.52 


82 


51 


11 


1 




25 


23 


50 


2 


L1BF4 


1.5 


0.52 


84 


62 


20 ELJl 






30 


9 


60 


1 


L1BF4 


1.5 


0,52 


83 


51 


11 




HJ£«7 


30 


9.9 


60 


0.1 


L1BF4 


1.5 i 


0.52 


80 


^* 


1U 






31 


2 


62 


5 


LiBF 4 


1.5 


0.52 


79 


50 


20 telJb 


1 




15 


30 


50 


5 


LIBF4 


1.5 


0.52 


77 




&U JbLJu 


Jl 

4 • 




15 


30 


54.9 


0.1 


LiBF 4 


1.5 


0.52 


f 9 




in 


0 

0 


18 8] 
% 1 (O^) 














1 


-2] 












as* SB «■ 


Mmm 




400 VAVM 


200 IK 


(day) 


85t 

fitt -ft /C/\ 




EC 


PC 


BL 


VC 




30 


30 


35 


5 


LiBF 4 


1.5 


0.52 


82 


47 


20 &± 


3 




34.9 


30 


35 


0.1 


L1BF4 


1.5 


0.52 


77 


44 


11 


4 




15 


2 


78 


5 


LiBF 4 


1.5 


0.52 


77 


40 


20 £i± 


" 2 


^t£«14 


15 


2 


82.9 


0.1 


L1BF4 


1.5 


0.52 


75 


38 


9 


1 




50 


2 


43 


5 


LiBF 4 


1.5 


0.52 


82 


43 


20 VL± 


2 




50 


2 


47.9 


0.1 


UBF 4 


1.5 


0.52 


84 


40 


10 


1 


*m«17 


50 


10 


35 


5 


L1BF4 


1.5 


0.52 


83 


50 


20 fcl± 


2 




50 


14.9 


35 


0.1 


LiBF 4 


1.5 


0.52 


83 


50 


10 


2 




33 


33 


33 


1 


LiBF 4 


1.5 


0.52 


79 


63 


13 


4 


£fc«20 


21 


35 


42 


2 


L1BF4 


1.5 


0.52 


78 


65 


20 EU: 


3 




22 


33 


44 


1 


L1BF4 


1.5 


0.52 


70 


62 


12 


10 


2Sftffi22 


30 


10 


59.97 


0.03 


L1BF4 


1.5 


0.52 


70 


42 


10 


3 



[0189] 



[S2] 



(19) 
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& 2 



















85^ 




?r 'j^-rta u r**. \ rmi »*• / 








40O«M9/W 


200 *K9JW 












(mol/L) 


(Ah) 


20°C(%) 


45«fc(%) 


(day) 






100%BL 


LiBF 4 


1.5 


0.30 


0.1 


0.1 










UBF4 


1.5* 


0.30 


0.1 


A 1 

V. I 


4 


100 


Li. fcSiHo 




UBF4 


I .o 


0.40 


30 


n -1 


c 


4t\S 


tt.$fc0|4 


1%EC 99%BL 


L1BF4 


1.5 


0.35 


0.1 


0.1 




■ 10 




25%EC, 75%MEC 


LiPF 6 


1.5 


0.52 


0.1 


0.1 


20 Jei-t 


50 




30%EC, 60%BL, 10%PC 


L1BF4 


1.5 


0.52 


65 


15 


3 


5 


it««7 


33%EC, 65%BL, 
1%PC, 1%VC 


UBF 4 


1.5 


0.52 


70 


20 


9 


1 




28%EC, 56%BL, 
10%PC, 6%VC 


L1BF4 


1.5 


0.52 


70 


0.1 


20 £L± 


6 




25%EC t 50%BU 25%PC 


L1BF4 


1.5 


0.50 


65 


15 


5 


6 


itlSttio 


22%EC, 44%BL, 34%PC 


LiBF 4 


1.5 


0.50 


55 


15 


5 


10 


itlS«l1 


33%EC, 66%BL, 1%VC 


L1BF4 


1.5 


0.52 


50 


10 


9 


1 



[0190] $1 Sl/$2^bB^b^ci:<fc^^ EC 
PC. B Liftl/VC<DS]*A<1 5< x< 5 0. 2 < y ^ 
35. 3 0 ^ z < 8 5 . 0. 0 5^w^5^ifc«7K 
»»*#ta«3^*««K*«^^SI«E«i ~ 2 2CD~ 

IZ. H$£#J2~7, 11. 15-1 SCD—'XWt&IZ. 4 

[o i 9 1 ] ctiiz^L. &mm 1-11 a)— 

-2 2|rl±XTi£< ft£C<!:*<;K>^£o 
[0 19 2] HSfiCU 1 00— 3fe«aiZOL^T. *JE 

^a<-5 o°cjaT(D^p— ^>tc^^xp*9T*^ML. ma 

SSttytBLfco Wffim«8*3S;t«l=iott. v>^;u 
^JUtMpvK (DMSO) -d6*lDitfSL, 8515 
yn — :?7K^$*«fcyttyttiU S'L^ v St^tTo/io * 

m»jatii5EDMso-d6a);i**ja*ffBiLfco m 

ES^;8J*£ 5mm0O)NMRffl|5tllfl:O. 5m I 1 

gMl*B#m^&:££*±g! J NM-LA4 0 OWBtfe 
y. Uttl^H. W«li4 0 0MHz, S*« 

Ii:iiv>f;^^4yK (dmso) -ds (2. 

5ppm) (Z)rt6P«**ttfflLfce »ISSftl*2 5°C<h 
>6<4. 5 p pmftifi. VCC:***-*-* L:— ^*<7. 7p 

pm«ifilz«3ll**L. 4DJt»mxiia(D3ll6«y i tax;* 

$tIST'£tr 0 *fc. WTKECONMRfll^SSSlzSstLr 
IufSVC(DNMRffi^5Sg00it^*^fc<i:C^. I^7K^ 



a±*izs*-r 4vc osj* *<x2fem7dittitT m * y at* 

[0 19 3] (Hifc£lj2 3) 

<#*m»«©««>^^u>*— **— h (EO, 

:/ptru>*— h (pc) . r-^07^h> 

(BL) atfe«U>*— **— h (VC) 
" (EC:PC:BL: VC) A< 25:9:65: 1 left 

aiCB^^tJfc^BMJ^A (L i BF4 ) £^<D;!t£ 

[0194] <m«»a)f*»>m*L/=sifi« i taw 
Lfcoti^itticLTiB^tt^mttBSffaiLfc. -a>m 

[0 1 9 5]f*tf 300 /im(D7^5-^Ay- h£ 

©ftiz«»L-. z*LicirEma»*«rtftLfc. 

[0 19 6] fcive. •b9E7^5— ^AftrtO>m«»lC 

$ffi*r-^icj: yurEmaBatfWE^s*— h^-r ;u 

[oi 97] frEr;u5-^Aftrt<Dm«B(-«(rE** ' 

9l^;iAL. »S!3f*m«Hlx*m«*tt^lfCfc.' 
[0 1 9 8] :o**l«8z*lifi|:SL, lu^Lt- 

s«b« i -cm w l fc a) t b« ft ft # -c ajtftmxa t is . 

l. 3f*m»mx*ma*aiitLfc. 

[oi 99] (mmm 21-23) **ssa©i§**T 

01 2 3 <h ihj^ic ur »a!3^*m«mx*m** «a l 
fc- 

[0200] ut««i2~i7) n*fgt3k<Dm&2Lif 



(20) 



0 0 2- 1 57 7 1 



[020 i] f# h>*itzmmm 23-28 jt«« 1 2 
^ 3 



2p. 6 5°CJg^TT*C7)ffie4$ttfccfcl/8 

5°C"CCDIB4xS;UgL. £<DttJK€TG&3 letter 
*° 

[0 2 0 2] 
[*3] 







mm ft 


(mol/L) 


ft* 

(Ah) 


4001M*JW 


200tK$JW 
45°C(%) 


«?» 
(day) 


85*0 


UKZ BI *— »■» 


25%EC. 65%BL, 
9%PC, 1%VC 


L1BF4 


1.5 


0.52 


83 


52 


11 


i 




20%EC, 60%BL, 
18%PC. 2%VC 


LfBF 4 


1.5 


0.52 


83 


61 


20 ia-t 


2 




22%EC, 66%BL, 
11%PC t 1%VC 


L1BF4 


1.5 


0.52 


80 


50 


11 


1 




25%EC, 50%BL. 
23%PC, 2%VC 


L1BF4 


1.5 


0.52 


83 


60 


20 a± 


2 


HJte«27 


30%EC, SOV.BL, 
9%PC. 1%VC 


L1BF4 


1.5 


0.52 


83 


50 


11 


1 




22%EC. 44%BL t 
33%PC, 1%VC 


LiBF 4 


1.5 


0.52 


81 


60 


12 


4 


itf*«12 


100%BL 


LiBF 4 


1.5 


0.30 


0.1 


0.1 


1 


1 


ifclBH 13 


25%EC ? 50% BL, 25%MEC 


LiBF 4 


1.5 


0.30 


0.1 


0.1 


3 


30 


itlS«l4 


75%EC, 25%BL 


UBF 4 


1.5 


0.40 


30 


0.1 


5 


8 




1%EC, 99%BL 


UBF 4 


1.5 


0.35 


0.1 


0.1 


1 


6 


ttf*«i6 


25%EC, 75%MEC 


LiPF 6 


1.5 


0.52 


0.1 


0.1 


20 £Lh 


10 




30%EC, 60%BU 10%PC 


UBF4 


1.5 


0.52 


65 


14 


4 


3 



[0 2 0 3] §3 frZ>BRZ>frte& 5IC EC. PC. B 
L&l/V CCOflj^Tb* 1 5^x^50, 2|y^30, 3 

5^z^85, o. o s^w^ 5 sasfc-riMtsas* 

t;S$tt2M<«SM*«**S*6M2 3-2 8 CD— #m?fc 

[0 2 0 4] Z*llC*tL. ttttffM 2-1 7 0>-:*m?fc 

3-2 8lCtb-<T.1&< 
[0 2 0 5] (HJ6ffll2 9) 

<**««Jt(Z)B»>x^L/>* — tP*— h (EC) , 

tfu>*— h (PO . r-^f^p^^ h > 
(bl) ;&i/fc:-u>*-tf*- h (vc) £tt»it* 

(EC:PC:BL:VC) ^2 5:9:6 5: 1 left 
^(ZE37 ^bTfc^iS'J f^A (L i BF 4 ) $^CDil^ 

7-fK^w/l/*P?Pt'L/> (PVdF-HEP) 
$f h7t KP^v77> (THF) CMlTff:^ 



[0 2 0 6] <««»(Dft«>«riSL/=ltlfi«1 rKM 

[0 2 0 7] C0>«a»Sl|1jaiLfc#*««»lC;S:a* 

[0 2 0 8] 7^H- OA*a(7)iSE}®£7pJ tfU>T? 
Iot;g^ 1 0 0 /i mCD^ 5 h -< JUA £^#C:/i!c 
JfcL. C*tlCffiE«a»tiDMftL. W*3E»<3. 6mm. 
«#3 5 mm. S$ 6 2 mm(DHSMtKS- 

[0 2 0 9] Z ttJttt* 
Igt LT)5JlT(D«i«SlfiLfco 45°CG)K;SiI 
«Tl:2h»iLfcft, ^<D3IttTT*0. 2C (8 4m 
A) T*4. 2 V^T'SSSE • SttEE3tS£ 1 5B$H!ro 
fco *0>** 7 0rp1l:IU2O°Ct']ftiLt:o £*l^2 
0°C(7)iit§T-C0. 2Ct'3. OV^Tj&HL. IEtKHI 

[0210] (sufew 3 o - 3 4 ) *7k»«e©ai^*T 



(21) 



4* B8 2002-15771 



[021 1 ] (tbSxtfj 1 8-24) 3tL*%&<Dmm&is 

[0 2 1 2] »6*LfcS8tfi«2 9-3 4-Jttfittt«1 8 

-2 4©z:^«jfeicoixT. .JaTlcttMf 
»tt*»iBLfc. 
[0 2 13] 1) 2 0°CS^Tt^3 0 0^^MO 

2 0°C(7)Il^T-e 1 C U— hT?CD4 : 2 V^mSil ■ £H 

J±(D3^m%Mt. 1 C U — hCD 3 . ov&wco-y-^ 

;u*«yiiL. 3oo^-^<p)^<ommmmt. 30 
iBa4i-«is-r^o 

[0 2 14] 2) 4 5°C^J£TT*(D2 O O+f-f ^;U&<D 
£ 4 



4 5 0 c£>Hi£TT? 1 ccom;l5r*co4. 2vsta • fcW 

E<B3B$fc1ft«£ 1 C(Dft3ET?G>3. OVfcfcmtf>-*-f^ 
JU£*£ L JiIL2 O 0-9--T ^;Hfta)8*«^**3»]£L. 
* 0*331 * TIES 4 CUtffST 5> o 
[0 2 15] 3) 6 5°CI§itTl3fclt&gB»m*#t£ 

[0 2 16] 4) 8 5°ca*TIC»jSSL/tlR©JK*i 

[0217] 
[14] 









(molAL) 


(Ah) 


300 949*/ 
20*C(%) 


200 WW 
45<fc(%) 


1#tl 
<day) 


85^ 




25%EC, 65V.BL. 
9%PC, 1%VC 


L1BF4 


1.5 


0.42 


80 


47 


13 


1 


3SS60J3O 


20%EC, 60V.BL. 
18%PC. 2%VC 


UBF 4 


1.5 


0.42 


79 


55 


20 fel± 


2 




22%EC, 66%BL t 
11%PC, 1%VC 


LiBF 4 


1.5 


0.42 


78 


45 


13 


1 




25%EC, 50%BL, 
23%PC, 2%VC 


L1BF4 


1.5 


0.42 


80 


55 


20 U±. 


2 




30%EC, €0%BL, 
9%PC, 1%VC 


LiBF 4 


1.5 


0.42 


79 


45 


13 


1 


^tfc«34 


22%EC,44%BL, 
33%PC, 1%VC 


L1BF4 


1.5 


0.42 


68 


55 


14 


5 


it£«l8 


100%BL 


L1BF4 


1.5 


0.20 


0.1 


0.1 


1 


1 


ttl£«19 


25%EC, 50%Bl_ 25%MEC 


LiBF 4 


1.5 


0.20 


0.1 


0.1 


4 


30 




75%EC, 25%BL 


UBF4 


1.5 


0.30 


20 


0.1 


5 


8 


tt*a«21 


40%EC, 60%BL 


LiBF 4 


1.5 


0.42 


20 


0.1 


3 


6 


ttfx«22 


25%EC 1 75%MEC 


LiPFg 


1.5 


0.42 


0.1 


0.1 


20 J3L± 


10 


HJ&«23 


30%EC, 60%BL, 10%PC 


LIBF4 


1.5 


0.42 


60 


13 


4 


3 


&8MZ4 


25%EC, 50%BL, 25%PC 


UBF 4 


1.5 


0.40 


60 


16 


5 


4 



[0 2 18] 8 4 51-* EC. PC. B 

L&tfV Ctf)I1J£-A< 1 5^x<5 0. 2 ^ y ^ 3 5. 3 
0^z<8 5, 0. 0 5iwS5SS5fc-r3^*58»S* 

t;y;u«*7K««KS«^4H!fi«2 9-3 4<D-&« 

[0 2 1 9] ;r*Ur«u tttt«i 8-2 4CD-;*m;fc 
9-3 4|-Jt-<T<£< JS4Cli:*<*?*^o 

[0220] {mmm 3 5 -msw 9 4 ) Ties 5 ~s 
1 o^-r«*s*-r*3t**tt{^TiB*5-«i oiz 



[0 2 2 1 ] fcfc\ a 5 -Si 0|C^l>T. VEClif 

K p h E City x - Jl/Xf — tf* — K Cro 

wnlil 2-^70>-4, Et he rlif h7Xf U 

[0222] }#t>*xfcHS6#J3 5-9 4<D-;^S7feir-^ 

m&ftWzA s°cv<Dms.tmm. 6 5 



(22) 



ttffi 2002-1 577 



[0 2 2 3] 



« 5 









(mol/L) 


(Ah) 


400 *M 1M 
20 0 C(%) 


200 9 <f?/W 
45*C<%) 


(day) 


85°C 
KH(%) 




25%EC, 72%BL. 
2.5%PC, 03%VEC 


L1BF4 


1.5 


0.52 


45 


56 


20 IJli 


•1 




25%EC, 65%BL, 
9.5°/.PC, O.SVoVEC 


UBF4 


1.5 


0.52 


50 


56 




•f 




20%EC, 60%BL, 
19%PC,1%VEC 


L1BF4 




0.52 


40 


66 




•f 


*»b M38 


22%EC, 66%BL, 
11.5%PC, 0.5%VEC 


L1BF4 


1.5 


0.52 


51 


59 


20 KIJL 


1 


3?*g«39 


25%EC f 50%BL, 
24%PC, 1%VEC 


UBF 4 


1.5 


0.52 


40 


62 


20 &± 


2 


fS*fe«40 


30%EC f 60%BL, 
9.5%PC,0.5%VEC 


LfBF 4 


1.5 


0.52 


50 


56 


20 J3l± 


1 




30%EC, 60%BL, 
9.9%PC, 0.1%VEC 


UBF4 


1.5 


0.52 


70 


49 


15 


2 


3gft«42 


31V.EC, 62%BL, 
2%PC, 5%VEC 


L1BF4 


1.5 


0.52 


36 


51 


20 &± 


1 


3£lfe«43 


15%EC, 50%BL, 
30%PC, 5%VEC 


L1BF4 


1.5 


0.52 


35 


51 


20 £Ub 


2 


HJfe«44 


22V.EC, 44%BL, 
33.5%PC, 0.5%VEC 


UBF 4 


15 


0.52 


50 


65 


20 ia± 


4 



[0 22 4] [^6] 
^ 6 









atft 

(mol/L) 


a* 

(Ah) 


400 wrJ 

20*C(%) 


2O0 1M**/ 
45°C(%) 


ft* 

(day) 


85*0 
IMS** 
K*t(%) 


Hlfe«45 


20%EC. 60%BU 
19%PC, 1%ES 


ubf 4 


1-5 


032 


76 


55 


3 


1 




22%EC, 66% BL, 
11.5PC,03%ES 


UBF4 


13 


0.52 


78 


48 


3 


1 


^&«47 


25%EC, 50%BU 
24%PC, 1%ES 


LiBF 4 


1.5 


0.52 


81 


57 


3 


2 


£160148 


30%EC, 60% BL, 
93%PC,0.5%ES 


L1BF4 


1.5 


0-52 


80 


53 


3 


1 




22%EC, 44%BL, 
333%PC, 0.5%ES 


LiBF 4 


13 


0.52 


81 


57 


5 


4 




20%EC, 60%BL, 
18%PC, 2%phEC 


UBF 4 


1.5 


0.52 


82 


45 


4 


1 




22%EC, 66%BL, 
11%PC, 1%phEC 


UBF 4 


13 


032 


75 


41 


4 


1 


3*2fe«52 


25%EC, 50%BL, 
23%PC, 2%phEC 


UBF4 




0.52 


84 


47 


5 


. 3 


§gte«53 


30%EC, 60%BI_ 
9% PC, 1%phEC 


UBF 4 


13 


032 


78 


40 


4 


1 


**fe«54 


22%EC, 44%BL, 
33%PC, 1%phEC 


UBF4 


1.5 


0.52 


78 


51 


6 


4 



[0 2 2 5] 



C«7] 



(23) 



ftffl 2002-1 5771 



a 7 









(mol/L) 


S* 
(Ah) 


400 *H$M 
20"C(%) 


200 W 
45*C(%) 


(day) 


85°C 




22%EC, 60%BL, 
18%PC. 2%Crown 


L1BF4 


1.5 


0.52 


82 


44 


4 


1 




22%EC, 66%BL, 
11%PC, 1%Crown 


UBF4 


1.5 


0.52 


78 


40 


4 


1 


HK«57 


25%EC t 50%BL. 
23% PC, 2%Crown 


L1BF4 


1.5 


0.52 


84 


46 


5 


2 




30%EC. 60%BI_ 
9%PC, 1%Crown 


LiBF 4 


1.5 


0.52 


80 


38 


4 


1 


*Jfc*5.9 


22%EC, 44%BL ( 
33%PC, 1%Crown 


LiBF 4 


1.5 


0.52 


76 


48 


6 


2 


£Jfe«60 


20VoEC, 60%BU 
18%PC, 2%Ether 


LiBF 4 


1.5 


0.52 


81 


43 


5 


1 


*S6«61 


22%EC, 66%BU 
11%PC, 1%Ether 


L1BF4 


1.5 


0.52 


77 


40 


4 


1 


3I&«62 


25%EC,50%BL, 
23%PC, 2%Ether 


U8F4 


1.5 


0.52 


85 


45 


5 


2 


Sltfc«63 


30%EC, 60%BL, 
9%PC, 1%Ether 


L1BF4 


1.5 


0.52 


80 


36 


4 


1 




22%EC, 44%BU 
33%PC, 1%Ether 


LJBF4 


1.5 


0.52 


79 


48 


6 


2 



[0 2 2 6] [^8] 



a 8 





CO^fit 


%mn 


mmn 

(mot/L) 


ft* 

MSI 

(Ah) 


400 n< 0A>f 
20\:(%) 


200 9-0*/ 
45"C<%> 


(day) 


85*C 




25%EC, 72%BL, 
2%PC, 0.5%VC, 0.5%VEC 


UBF4 


1.5 


0.52 


44 


€1 


20 «± 


1 




25%EC, 65% BL, 
9%PC, 0.5% VC, 0.5%VEC 


UBF4 


1.5 


0.52 


49 


61 


20 ia± 


1 


9£jfc«67 


20%EC, 60%BU 
18%PC, 1%VC, 1%VEC 


ubf 4 


1.5 


0.52 


42 


68 


20&Jt 


3 


*f£«68 


22%EC, 66%BL, 
11%PC, 0.5%VC. 0.5% VEC 


UBF4 


1.5 


0.52 


50 


62 


20 £L± 


1 




25%EC, 50%BI_ 
23%PC, 1%VC,1%VEC 


UBF4 


1.5 


0.52 


40 


69 


20 UJl 


3 


^&«70 


30%EC. 60%BI_ 
9%PC, 0.5% VC. 0.5%VEC 


UBF4 


1.5 


0.52 


50 


61 


20 SLJl 


1 


S2fc«71 


30%EC, 60%BL, 
9.8%PC, 0.1%VC, 0.1%VEC 


UBF4 


1.5 


0.52 


78 


S3 


20 JSlJi 


1 


Hte«72 


31%EC ? 62%BU 
2%PC, 2%VC, 3% VEC 


UBF 4 


1.5 


0.52 


37 


41 


20 J&lJt 


3 




15%EC, 50%BL, 
30%PC, 2%VC, 3%VEC 


UBF4 


1.5 


0-52 


37 


40 


20 &L± 


3 


3S«3«74 


22%EC, 40%BL, 
33%PC, 0.5%VC, 0.5%VEC 


UBF4 


1.5 


0.52 


48 


69 


20 JSiJt 


1 



[0 2 2 7] 



[&9] 



(24) 



1#^2 0 0 2- 1 5 7 7 1 



$ 9 





JM<ttl!KCD|flj£(<*&96) 


mam 


mm. 

(mol/L) 


jSlX 
(Ah) 


400 WitJ 
20°C(%) 


200 W 
45"C<%) 


ffrfc 
(day) 




3II£«75 


20%EC, 60%BL, 
18%PC, 1%VC, 1%ES 


LiBF 4 


1.5 


0.52 


79 


60 


8 


3 


£*&«76 


22%EC, 66%BL f 
11%PC, 0.5% VC, 0.5% ES 


LIBF 4 


1.5 


0.52 


80 


53 


5 


1 


HI60177 


25%EC, 50%BL, 
23%PC, 1%VC, 1%ES 


UBF 4 


1.5 


0.52 


81 


62 


8 


2 


HJfi«78 


30%EC, 60%BL, 
9%PC, 0.5% VC, 0.5%ES 


LiBF 4 


1.5 


0.52 


80 


58 


5 


2 


*2fc#79 


22%EC, 44%BL, 
33%PC, 0.5%VC, 0.5%ES 


UBF 4 


1.5 


0-52 


61 


63 


6 


3 




20%EC, 60%BL, 
18% PC, 1%VC, 1%phEC 


LiBF 4 


1.5 


0.52 


83 


50 


12 


3 




22%EC, 66% BL, 
11%PC, 0.5% VC, 0.5%phEC 


UBF 4 


1.5 


0.52 


77 


45 


7 


1 


gjftffl82 


25% EC. 50%BL, 
23%PC, 1%VC, 1%phEC 


LiBF 4 


1.5 


0.52 


85 


53 


12 


2 


**£«83 


30%EC, 60%BL, 
9%PC f 0.5% VC, 0.5%phEC 


UBF 4 


1.5 


0-52 


81 


45 


7 


2 


*8fefH84 


22%EC, 44%Bl_ 
33%PC, 0.5% VC, 0.5%phEC 


UBF 4 


1.5 


0.52 


80 


56 


9 


4 



[0 2 2 8] 

m 10 



[in o] 









mms 

SiSL 
(mol/L) 


ft* 

(Ah) 


400 

20t(%) 


200 in**/ 

45 < fc<*0 


(day) 


85*C 
Jgtt(%) 




20%EC. 60%BL 
18%PC, 1%VC, 1%Crown 


LIBF 4 


1-5 


0.52 


82 


49 


12 


3 




22%EC, 66% Bl^ 
11%PC, 0.5% VC, 0.5%Crown 


L1BF4 


1.5 


0.52 


79 


45 


7 


1 




25%EC, 50%Bl_ 
23%PC, 1%VC, 1%Crown 


UBF 4 


1.5 


0.52 


83 


52 


12 


2 




30%EC, 60%BL, 
9%PC, 0-5%VC, 0.5%Crown 


LiBF 4 


1.5 


DJS2 


80 


43 


7 


2 


£2*0189 


22%EC, 44%BL, 
33%PC, 0.5%VC, 0.5%Crown 


LiBF 4 


1-5 


0JS2 


80 


54 


10 


2 




20%EC, 60%BL, 
18%PC, 1%VC, 1%Ether 


UBF 4 


1.5 


0.52 


82 


47 


12 


3 


2Sfc«91 


22%EC, 66%B1_ 
11%PC, 0.5%VC, 0.5%Elher 


UBF 4 


1.5 


0.52 


79 


45 


■ 7 


1 


^fc«92 


25%EC, 50%BU 
23%PC, 1%VC, 1%Ether 


UBF 4 


1.5 


0.52 


84 


52 


12 


2 




30%EC, 60%BU 
9%PC, 0.5%VC, 0.5%Ether 


UBF 4 


1-5 


0.52 


81 


42 


7 


2 


mmwQ4 


22%EC, 44%BU 
33%PC, 0.5% VC, 0.5%Ether 


UBF 4 


1.5 


0.52 


80 


55 


9 


3 



[0 2 2 9] ±I£*5-S 1 0(D&m£m&Ltzm:2<D 
fc l*2M<»« c jtt?i«tt**t«B? « S. 4*J6« 3 



[0230] cni^^tu. jt-KWi^i i ©zftta 

5-9 4lcJt^T«<3te*ctjb<^4 0 

[0 2 3 1 ] *fc* 3gJ&0lJ3 5<D— *«a'lZOL^-C. 15 
tft£»%3t*vt±fc«. ArIS^9 9. 9%J5JL±. 



(25) 



1^2 002-1 5 7 7 1 



ju>uu***>K (dmso) d6£*)0ATS£JL. 19 

iemfi?;8 <t fflffi D M S O - d 6<&;g£ iSifc £ »* L, fee 
flIIE;I^?gl££ 5 mm 0<D'N MR fflK» tlCO. 5 m I 
*IJtA*U NMR»|gSfTOfc. fJfENMR^IZJBl^ 

fcsai* 0*it »asa« j n m - l a 4 o owbt* 
&y. «a«si*iH. aas»»ii4ooMHz, si 

^g(Cl*v>^;UX;U*:*-> K (DMSO) -d 

5 (2. 5ppm) (Drt»«**««Lfco.2ft1Saj£l* 

2 5°ct Lfco Ihnmrx^ h;u-ei*Eciz»i£-r 

£tf— *Jfr<4. 5ppmttiE« V E ClZ^Ti^-r^ t°— ^ 
#5. 2. 5. 4. 6ppmW2i:«a*<l, *D3fctt* 

xsacDSMfiflu 3 5 a>x3fc*»i=»tt-r 

VEC*<#*tiTl^«>Ci:*5tl2-e#.fco HtTlfi E 

C(DNMR»»5Sltl-»LrWJEV.ECCDNMR»#3S 

S<7>hb***)fci:c^. ft***4*i:»t*VEC(D 

B*3W - *«aiastT sUcfc y l r & z. t o 

S 11 (£Kft) 



[0 2 3 2] OlffitfiJ 95-104) TIES 1 1 1=5** 

sties i i ic*-ra«*fli*-fr«ztic*y*" **« 
snai t tcHJSffy 2 3 1 b«iz ur »fiS^*«»*-*« 

[0 2 3 3] ^1 1 Clfcl^T. VEClit'-;H 

^L/>^>— K ESiax^LxV+Nl^T-f K p 

hECIi7i-;Uf b>^-t^-h, Crownli 
12-^7')>-4, Etherlif h7Xf b>^*'J 

[0 2 3 4] »f>*L/c3e*6»9 5-10 4<DX;*B;t!l(Z 

L. -t<D!S**T«e»l 1 lc»E-T4. 
[O 2 3 5] 

[aii] 









(mol/L) 


S* 
(Ah) 


400 

20^%) 


200 

45°C(%) 


(day) 


85t: 


3?!fe#t95 


30%EC ( 60% BL, 
9.5%PC, 0.5%VEC 


LiBF 4 


1.5 


0.52 


51 


55 


20 £l± 






30%EC, 60%BU 
9.5%PC. 0.5%ES 


LiBF 4 


1.5 


0.52 


80 


53 


3 




5g*fcW97 


30%EC, 60%BL, 
9%PC, 1%phEC 


LiBF 4 


1.5 


0.52 


78 


41 


4 




9Slfe«98 


30%EC, 60%BL, 
9%PC, 1%Crown 


L1BF4 


1.5 


0.52 


80 


40 


4 






30%EC, 60%BL> 
9%PC, 1%Ether 


LiBF 4 


1.5 


0.52 


79 


38 


4 




TOO 


30%EC, 60%BL, 
9%PC f 0.5%VC, 0.5%VEC 


L1BF4 


1.5 


0.52 


50 


60 


20KU: 




ioi 


30%EC, 60%BL, 
9%PC, 0.5%VC, 0.5%ES 


L1BF4 


1.5 


0.52 


79 


57 


5 




102 


30%EC. 60%BL, 
9%PC, 0.5%VC, 0.5Y.phEC 


LiBF 4 


1.5 


0.52 


80 


46 


7 




103 


30%EC, 60%BL, 
9%PC t 0.5%VC, 0.5%Crown 


LiBF 4 


1.5 


0.52 


80 


43 | 


7 




104 


30%EC t 60%BL, 
9%PC, 0.5% VC, 0.5%Ether 


UBF 4 


1.5 


0.52 


81 


43 


7 





[0 2 3 6] 1'ESi 1 (D*S^£ifti£ Lfc*3G>Jt«« 

12-17 ttt&Tz>zk\z£^x. $mm&A*t-iz 
i 0 4(7>x;^s;&ii. Ki>j»«s*^»t>*i. saafetf 

[0 2 3 7] :ni:^L, Jt««1 2- 1 7(DZ*li 
5-1 0 4 UUt^Tft^ AWS. 



[0238] (mmm 105-124) tie^ 12-1 
3ic*-*-a***-r*3f**«i^TE*i 2-^1 3iz 

st^c^i^y. Lt. -coi^Km 

[0 2 3 9] fc*>\ a 1 2-^ 1 3 |Cfcl*T* VECIJ 

h, phECli7xZJHf U>^-t^-h, Cr 
ownlil 2-^7^>"4, Et he rlj:f h7Xf 



(26) 



0 0 2-1 57 7 1 



[0 2 4 0] »t>4xfc*J6ffil1 0 5- 1 2 4 CO— 
a 12 (y;M*IM06tf») 



IL 6 5°Cl5JST-e<7)fffja*#14fccfe^8 5°CC0)lKh$ 

afiu ^^^m^Tieai 3ic»ie-r^>o 

[0 2 4 1] 
[$12] 





? f Trs. ro 5* m fit I « to ; 




mat. 
(mol/L) 


Sl« St 

(Ah) 


inn 41 VA a / 

20«fc(%> 


AAA J M m f 

45-TC(%) 


(day) 


85°C 


cto AH 

105 


25%EC, 50%BL, 
24%PC, 1%VEC 


UBF 4 


1-5 


0.42 


35 


56 


20 a_t 


1 


106 


OV/OLL, UU/DDL) 

9-5%PC, 0.5%VEC 


UBF 4 


1.5 


0.42 


47 


50 


20 ti± 


1 


107 


25%EC, 50% BL, 
24%PC, 1%ES 


UBF 4 


1.5 


0.42 


78 
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L1BF4 


1.5 


0.42 


79 


38 


8 


1 



[0 2 4 3] -LK*1 2-«1 3<De*£maiLrt:»4 
(DJt««1 8-2 4 thtl^-r^C^lZ^or. IfTKStSt 

JStfljl 0 5-1 2 4(D-*«jfeli. K^tt«§**<»t> 



[0 2 4 4] CtllZ^U itlM'Jl 8~2 4©I*t* 
0 5-1 2 4\Zif<Ti&<til&Zttft>frZ>o 



(27) 



ftffi 2002-15771 



[0 2 4 5] 




L J7t H/j Wy A/J J — i— □ I Jim I ~ 1 T ^& ™ * i"— ^ v • ' j ^ 


i 




jjif. .^C <0C L/^ 9r'J» /¥r m^I — C^v fce, / i_- t ~— ct* i > % i^j /mi j in* •* *j w 


2 




T/J JL fix ^s, -J- TjE mtj \Jj /J yfc -X- <L in' n»\i v. / r -tx. tj« nw i v w ^ 


3 




cT T*v >t- / 5j « — C / J i» c % r^i ism *M •*« i >- v * » » — • ii*. *c c it >h j v 


4 






5 






6 






• 7 






8 




& mm *) **? J* *< * > — ^m?tii £ ^ s Bl o 


9 






1 




[S3] StJ6« 3 5 <D»S3f 


1 


i •'■■jw**. 



[Hi] [H2] 




(28) 



ttM2 0 0 2-1 5771 



(72)^bj# nx « 

(72)^b^# >hP 515: 

»*Ji|»JH*Sr!T*E/MRlKS»n ** ft 

<72)*W# 

»ftjii*jiii«f!T#B/Mpj*:SBir i ft 



(72)^B^# jt^ff »i 

tt&jilMtt%ffifl^BSr«BBr8«i6 ft 

F £ — A (#%) 5H011 AA01CC02 CC06 CC08 0D01 
DD14 KK01 KK02 

5H024 AA01 AA03 AA07 AA11 CC04 
CC12 DD01 FF34 HH01 HH13 

5H029 AJ04 AJ05 AJ07 AK02 AK03 
AK05 AL02 AL03 AL04 AL06 
AL07 AL11 AM02 AM03 AM04 
AMOS AM07 AMI 6 BJ03 BJ14 
DJ02 DJ04 EJ04 EJ12 HJOO 
HJ04 



